Go ogle 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non- commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 



Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : / /books . google . com/ 



Bulletin 

ichigan State University Agricultural 
Experiment Station 



Digitized by Google 



Digitized by 



Googk 



# 



Digitized by 



Googk 



• 



Digitized by 



Googk 



BULLKTIM 264 APRIL, 1911 



MICHIGAN 



AGRICULTURAL COLLEGE 



EXPERIMENT STATION 



DAIRY HUSBANDRY DEPARTMENT 



SECOND REPORT OF GRADE DAIRY HERD 



A. 0. ANDERSON 



EAST LANSING, MICraGAN. 
1911 



Google 



Digitized by 



Digitized by 



Googk 



■IHJXriM 2B4 



APmUf 1911 



MICHIGAN 



AGRICULTURAL COLLEGE 



EXPERIMENT STATION 



DAIRY HUSBANDRY DEPARTMENT 



SECOND REPORT OF GRADE DAIRY HERD 



A. C. ANDERSON 



EAST LANSING, MICHIGAN. 
1911 



Digitized by Google 



The Bulletins of this Station are sent free to all newspapers in the State and to 
such individuals interested in farming as may request them. Address all appli- 
eoHons to the Director, East Lansing, Michigan. 



MICHIGAN AGRICULTURAL EXPERIMENT STATION 

Postoffloe and Telegraph Address. East LaDSing. Mich. 

Bailroad and Express Address, ....... Lanilng. Mich. 

A DXPABTMSNT OF THB STATE AORICUX^TURAL OOLLBQB, AND, WITH rr, OONTBOLZJED BT THS 



Hon. ROBERT D. GRAHAM, Grand Rapids. Chairman of the Board - - Term expires 1014 

Hon. WM. J. OBERDORFFER, Stephenson, Term expires 1012 

Hon. WM. L. CARPENTER, Detroit, ........ Term expires 1012 

Hon. ALFRED J. DOHERTY, Glare. Term expires 1014 

Hon. I. R. WATERBURY. Detroit. l^im explns 1016 

Hon. WILLIAM H. WALLACE. Bay Port, Term expires 1016 

JONATHAN L. SNYDER, Ph. D. LL. D., Preddent of the College. - - - - Bx ofPeio 

Hon. L. L. WRIGHT. Ironwood. Bx oUMo 

ADDISON M. BROWN, A. B.. Secretary. 



Jonathan L. Sntdxr. Ph.D.,LL.D.,Prcs. Exofjleto 
RoBSBT S. Shaw, B. S. A., - - • Director 
Chablxb E. MAwi^itAT.T., Ph. D., Scientific and Vice 

Director and Bacteriologist 
R. H. Pkitit. B. 8. A., - - Entomologist 
A. 0. Andbrbon, B. S., Dairy Husbandman 



A. J. Pattbn, B. S., - 
H. J. Eustacb. B. S., 

J. A. JXFFBRT. B. S. A., 

E. A. Besset, Ph. D. 
V. M. SHOEsifrrH, B. S.. 
J. F. Baker, M. F. 



- Chemist 
Hortlcultiiilst 
Sol] Physicist 
Botanist 
Farm Crops 
Forester 



Addison M. Brown. A. B.. Secretary and Treasurer 



ADVISORY AND ASSISTANT STAFF 



C. P. Hallioan, B. S., - Asst. HortlcuIturUt 
O. Rabn, Ph. D., - Asst. Bacteriologist 
G. A. Brown, B. S., Asst. Animal Husbandman 
G. D. Shafbr, Ph. D., Research Asst. in Ento- 
mology 

W. Giltnbr, D. V. M.. M. S.. Research Asst. in 
Bapteriology 

C. W. Brown, B. S., Research Asst. in Bacteriology 
F. A. Spraoo. M. S., Research Asst. in Crops 

(Plant Breeding) 
0. 8. Robinbon, M. 8., Research Asst. in Chemistry 



G. H. Cooxs. A. M.. Research Asst. in Plant 
Pathology 

W. H. Brown, Ph. D., Research Asst. In Plant 
Physiology 

W. A. Wentworth. B. S., Research Asst. in 

Bacteriology 
Miss Z. Northrup, B. S., Asst. in Baetetlolocy 
Miss L. M. Smtth, Ph. B.. Asst. in Bacteriology 
O. B. Winter. A. B.. - Asst. in Chemistry 
Eugenia McDanibl, B. S.. Asst. in Entomology 
Mbs. L. EI. Landon, ... Librarian 



Chatham. Alger County, 160 acres deeded — ^Leo. M. Geismar in charge. 
QrayUng, Crawford County. 80 acres deeded. 

South Haren. Van Buien County. 10 acres rented: 5 acres deeded — Ftank A. Wilkin In ehaigB. 



Digitized by 



GRADE DAIRY HERD. 



The present Grade Dairy Herd which is maintained at the college was in- 
stalled in the fall of 1904 by Director R. S. Shaw then Professor of Animal 
Husbandry. About a year later the writer was placed in charge of the work 
and is still continuing in that capacity. 

In 1906 the first report was published in bulletin 238. As the edition of 
bulletin 238 is nearly exhausted, and as some of the data contained therein 
is necessary to a proper understanding of this report a portion of the ma- 
terial of the former report appears again in this. 

In maintaining a grade dairy herd at this institution two chief ends are 
sought. First and foremost to show objectively how the common dairy 
stocks of this state can be improved as to quantity and quality of milk pro- 
duction by a rational and continued system of up-grading; and second to 
show the effect of careful feeding and management upon average, common, 
or even inferior dairy animals. While the stocking of farms with pure- 
bred dairy animals is desirable and strongly advised, it is generally recog- 
nized that the great mass of improvement among dairy cattle must come 
from intelligent up-grading. In selecting the foundation stock for a grade 
dairy herd attention was given first to. the health and general physical char- 
acteristics of each individual selected. Care was also taken to secure animals 
which should be fairly uniform. To accomplish the desired ends with the 
material available in the Michigan markets it was thought best to purchase 
twenty Shorthorn grade cows. While none of these cows possessed a large 
percentage of Shorthorn blood, they all had enough to give the evenness 
and uniformity sought in the foundation herd. For breeding purposes the 
herd was divided into four groups or sub-herds of five animals each. One 
of these groups is being bred continuously to Jersey bulls, and the female 
progeny bred in the same line. Another of the groups is being bred con- 
tinuously to Holstein bulls and the female progeny bred in the same line. 
The third group being bred in the same way to Guernsey bulls and the fourth 
to Shorthorn bulls. 

The heifers which have come to maturity have been retained in the herd 
and at the present time have replaced all the original animals, but while 
the records of these grade heifers are being kept they form no part of this 
report. 

The execution of the plans is requiring time and results are accumulating 
slowly, even more slowly than was at first anticipated. Some of the best 
animals in the herd left no female progeny, while two or three of the poorest 
left female progeny only. Along with the usual handicaps that every dair>^- 
man must endure came contagious abortion, a disease while less to be dreaded 
than tuberculosis still is capable of even more serious results in reducing 
the milk product and consequent profit as well as the number of progeny 
of a herd. In an attempt to stamp out this disease some drastic measures 
were adopted by the veterinarians in charge which not only failed to ac- 
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and consequently it is only by chance that samples of such goods are 
obtained. If persons ordering goods in this way wish to have them in- 
spected they will protect themselves and at the same time confer a 
favor on this department by notifying us, and upon the arrival of the 
goods an inspector will be sent to draw samples. 

It is the desire of this department to make the inspection as complete 
as possible, and any information to further this end from dealer or con- 
sumer will be greatly appreciated. In all cases of failure to find a 
brand on the market, the analysis was made on the manufacturer's 
sample as indicated in the tables of analyses. 



A study of the tables of analyses shows that, of the 249 samples 
analyzed, representing 230 brands, 26 (10%) are below guarantee* in 
one or more constituents. Fourteen (5.6%) are below guarantee in nitro- 
gen, 4 (1.6%) are below guarantee in available phosphoric acid, 2 (0.8%) 
are below guarantee in total phosphoric acid and 15 (6%) are below 
guarantee in potash. Six (2.4) are below guarantee in nitrogen and 
potash, 1 (0.5%) in nitrogen and available phosphoric acid. 

While there are, as stated above, 34 samples falling below guarantee 
in one or more constituents, there are, however, only 3 (1.2%) that are 
more than 75 cents per ton below their guaranteed commercial value. 
That is, the shortage in one constituent is compensated by an excess 
of the guarantees in the other constituents. This is a very satisfactory' 
showing. 



In accordance with the custom adopted and followed in previous 
years, the following schedule of prices for determining the commercial 
valuation of a fertilizer is published: 



In fertilizers containing no nitrogen no value is given to insoluble 
phosphoric acid. The valuation of a fertilizer is determined as follows : 
The percentage or pounds per hundred of each ingredient (nitrogen, 
available phosphoric acid, insoluble phosphoric acid and potash) is mul- 
tiplied by 20, giving the number of pounds of each ingredient in a ton. 
These figures are then multiplied by their respective pound prices. 

In the last column of the table of analyses headed "Valuation" is 
given the commercial valuation of the samples, as guaranteed and as 
found, based upon the prices quoted above. 

*A shortage of more than 0.10 per cent of nitrogen of more than 0.20 per cent of available phos- 
phoric or potash is considered below guarantee. 



RESULTS OF INSPECTION. 



SCHEDULE OF TRADE VALUES. 



Nitrogen 

Potash soluble in water 

Available phosphoric acid 

Total phosphoric acid in bone 

Insoluble phosphoric acid in fertilizers 
containing nitrogen 
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In calculating the valuations we have assumed that the sources of the 
various ingredients have been the same in all cases, which of course is 
not true and also unfair to the manufacturer using only high grade 
goods, as it places the manufacturer who uses low grade materials, on 
the same level. 

However, it should be clearly understood that the station valuation 
does not represent tlie proper retail price of the fertilizer at the point 
of consumption. It does represent the cash cost, at the larger fertilizer 
centers of the middle west, of an amount of nitrogen, available phos- 
phoric acid and potash in unmixed, standard raw materials of good 
quality, corresponding with the amounts found in one ton of the fertil- 
izer in question. 

The difference between the selling price and valuation is represented 
by the cost of storing, grinding, bagging, hauling and freighting the 
goods, commissions to agents and dealers, bad debts, depreciation of ma- 
chinery, interest on investment, etc. The percentage of difference be- 
tween the valuation and selling price sh'otlld not be more than 35 or 40. 

Commercial valuations are useful, to show whether a fertilizer is 
worth its guaranteed money value. Purchasers will often find them 
useful in comparing the relative values of similar brands offered by 
different manufacturers. 

The commercial valuation bears no relation to the agricultural value 
of a fertilizer, this is measured only by the increased yield of crop due 
to its use. 

The mixing of the ingredients of which a fertilizer is composed does 
not increase their crop-producing power. They would produce the same 
effect if applied separately. The mixing simply lessens the labor of 
applying the materials. 

Following are the names of the parties from whose stocks samples 
were drawn : 

Adrian — Cutler, Dickerson & Co., W. R. Bradish, C. C. VanDoren, J. 
E. Bennet. 

Alma Montigle. 

Armada — C. I. Stump. 

Azalia Calvin Critchett, A. D. Master. 

Battle Creek — Robert Binder, J. E. Moon, Caldwell & Armstrong. 
Bankers — Wm. Cole. 

Bay City — Bay County Hardware & Implement Co., Mohr Hardware 
Co., Jennison Hardware Co., Presley & Layer, R. C. Bialy, F. C. Good- 
eyne. 

Belleville — Stephen Pearl. 

Benton Harbor — B. M. Nowlen & Co., Cutler & Downing. 
Birmingham — H. B. Parks. 
Blissfield — M. Wolverton. 
Bridgman — Bridgman Supply Co. 
Brown City — John H. Linck. 

Charlotte-^R. J. Garber & Son, L. H. Shephard Milling Co. 
Clayton — E. H. Hutchins. 
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Coldwater— A. J. Fiske, S. I. Treat & Son. 

Coloma — J. T. Vanderveer, Wm. Stratton, Rube Hazen, E. M. Jackson. 

Coopersvilie — T^aug Bros., Reynolds Bros. 

Covert — ^J. R. Spelman & Co. 

Dearborn — C. Kandt. 

Elm — I. Wilson, Shaw Bros. 

Fremont — Dirk Kolk. 

Galien — F. A. Koenigshof, Roberts Bros. 

Grand Haven — Speidel & Swartz. 

Grand Rapids — Jones Seed Co., Brown Seed Co., Grand Rapids Glue 
Co. 

Harbert — Alexander Knaute. 

Hillsdale— G. A. Aldrich & Son, C. H. Burlingame & Co., Wm. French, 
Newton Gr^g, C. Dauber. 

Holland — Mulder & Lugas, Klaas Dykhuis, John Meeswesner, Albert 
Alferink, Henry Siersma, H. W. Harrington, Groenewoud & Devries. 

Hudson — W. H. Rhead, J. A. Dillon Jr., Atherton & Garling. 

Ida — N. A. Weipert, Ida Hardware Co. 

Ithaca — Isbell Seed Co., Jas. Boland Fert. Co., Watts, Morehouse Co. 

Kalamazoo— M. DeWitte. 

Lansing — Chas. G. Longstreet. 

Lawton — Michigan Fruit Exchange. 

Lennon — Ambert Weller. 

Lenox — B. J. Reichman. 

Lulu-^chultz Bros. 

Manchester — Adam G, Houch. 

Mason — J. E. Bullen, R. J. Osborne. 

May bee— M. L. Blanch, Fred Smith. 

Memphis — Day & McCall. 

Midland— Midland Milling Co., C. G. Olmstead. 

Miland — Forsythe Co. 

Monroe — Geckle & Martin. 

Mt. Clemens — John N. Tucker. 

Muskegon — John Stegink. 

New Boston — R. E. Krause. 

New Buffalo — Seigmund Bros. 

Niles— E. E. Woodford. 

Nunica— E. W. Hass, J. D. Pickett. 

Owosso— A. B. Cook, Owosso Sugar Co., C. C. Wright, L. C. Hall. 

Palmyra — P. P. Cook. 

Petersburg — H. A. Logan & Son, T. Kohler. 

Plymouth— C. F. Smith, G. C. Raviler^ J. McLain, W. S. Burch, J. 
C. O'Bryan. 
Quincy— Wm. A. Lott, J. N. Boyer. 

Reading — Rigleman Bros., Arthur L. Lane, W. C. Hale, Walter Craw- 



Redford — C. A. Lasher, Westlake Bros. 
Saginaw — Henry W. Carr Co. 
Salzburg — Geo. L. Frank. 
St. Louis — St. Louis Hardware Co. 
South Haven — Merrifield & Brown. 
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Rtrasburg— C. W. Rau, J. F. Meyer. 
Tecumseh — Slayton & Son. 



Three Oak&-~Chas. P. Bachman, J. W. Smith. 



Waltz — Ludwig Krzszke; A. Ziegler. 
Warren— P. A. Reddick, Wolf. 



Willis — George Preeman, R. J. M. King. 
Willow — Jesse Butler. 
Wyandotte— P. Bush, C. Koch. 
Ypsilanti — Martin Dawson. 

Zeeland — Isaac VanDyke, Henry Scholten, G. W. Hungerink, B. Knap. 
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Results of analyses of commercial fertilizers for 





Trade name. 


Locality where sample 
was taken. 




2898 


American Asrloultural Ohemloal Co., Detroit, 
Mloh. 


Manufacturer's sample.. 


C3aimed 


2723 






aaimed 






2680 






Claimed 






2850 






Claimed 






2851 






Claimed 






2681 


High Grade Garden and VegeUble Fertilizer 




Claimed 


2724 






Claimed 






2682 






Claimed 






2881 






aaimed 






2882 






Claimed 






2952 






Claimed .... 
Found 






2828 






aaimed 






2726 






Claimed 

Found . 






2727 


Nitrate of Soda 


Covert 


Claimed 






2683 






aaimed 
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1911, expressed in parts per one hundred. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


IJiaOlUDIA. 


AyauaDJe. 








34 

34.24 




$34 00 

34 24 




38.00 


3.76 








1.23 
1.39 


11 

11.76 






10.11 


2 

2.16 


15 66 
17 30 


1.64 




12 

18.63 




10 

11.70 


10 

10.37 


19 00 
21 03 




1.03 




2.47 
2.80 


20 

21.32 








24 15 
26 60 
















12 

14.40 




10 

11.92 


5 

6.30 


14 50 
16.69 




2.48 




1.66 
1.82 


10 

10.65 




8 

9.44 


6 

5.51 


18 75 
20 85 


1.11 


1.65 
1.76 


10 

10.30 




8 

9.26 


10 

10.58 


23 25 
25 03 


1.04 


2.47 
2.48 


10 

11.00 




8 

9.89 


6 

6.12 


22 35 
25 12 


1.11 


2.47 
2.50 


10 

11.80 




8 

10.68 


6 

6. II 


22 35 

23 98 


1.12 


2.47 
2.47 


10 

11 .35 




g 

10.15 


6 

6.63 


22 35 
24 75 


1 .20 


2.47 
2.54 


10 

10.37 




g 

9.31 


6 

6.52 


22 35 

23 98 


1 .06 


0.82 
0.94 


7 

7.40 




5 

6.76 


10 

10.23 


17 51 
19 32 


0.65 










49 

50.15 


44 10 

45 14 


















15 

15.66 










40 50 
•51 68 


















0.82 
0.93 


10 

10.63 




8 

9.68 


3 

3.18 


14 21 

15 99 


0.95 
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Restdls of analyses of commercial fertUigers for 



Laboratory 
number. 


Trade name. 

• 


Locality where sample 
was taken. 




2725 


American Agricultural Chemical Co.— Con. 




Claimed 






2728 






Claimed 

Found 






2841 






aalmed 

Found 






2729 






Claimed 

Found 






2844 






Claimed 


2860 






Claimed 






2899 




Manufacturer's sample.. 


Claimed 

Found 


2900 




Manufacturer's sample.. 


Claimed 

Found 


2861 


Crocker's Ammoniated Wheat and Com Phosphate . . 




Claimed 

Found 


2901 




Manufacturer's sample.. 


Claimed 

Found 


2730 




W. Bay City ^ . . 


aalmed .... 
Found 


2684 


Crocker's New Rival Ammoniated Superphosphate. . . 




Claimed 

Found 


2686 1 Crocker's Universal Grain Grower 




Claimed 

Fniind 


2686 






Claimed 






2733 




St. Tiouls 


aalmed 
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1911, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


AvaUable 


2 47 
2.49 


11 

11.52 




9 

10.33 


2 

2.35 


HQ 75 
21 15 


1.19 




12 

13.70 




10 

11.29 




10 00 

11 29 




2.41 










12 

13.05 




10 

10.87 


2 

1.99. 


11 80 

12 66 




2.18 




2 06 
2.23 


10 

10.42 




8 

9.29 


1.50 
1.76 


• 

16 95 
18 68 


1.13 


1 03 
1.02 


10 

10.83 




8 

9.79 


2 

2.02 


14 00 

15 40 


1.04 

■s. 


82 
' 0.87 


9 

9.85 




■ 

7 

8.93 


1 

1.17 


11 41 
13 22 


0.92 




16 

19.30 




14 

18.14 




14 00 
18 14 




1.16 








ft2 
1.00 


10 

10.60 




8 

9.82 


3 

3.00 


14 21 
16 13 


0.78 


2 06 
2.14 


10 

11.10 




8 

9.72 


1 50 
1.72 


16 95 
18 89 


1.88 




12 

12.00 




10 

10.28 


2 

1.84 


11 80 
11 94 




2.62 




82 
0.97 


9 

9.52 




7 

8.67 


1 

1.25 


11 41 
13 34 


0.85 


1 23 
1.38 


11 

11.50 




9 

9.96 


2 

2.21 


15 66 
18 12 


1.54 


82 
1.21 


10 

11.45 




8 

10.33 


2 

2.19 


13 31 
16 74 


1.12 


0.82 
1.02 


10 

11.42 




8 

10.26 


3 

3.11 

• 


14 21 
16 89 


i.io 




12 

13.27 




10 

11.51 


5 

5.12 

j», 


14 50 
16 12 




1.76 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2731 


American Agricultural Chemical Go. — Con. 




Claimed 

Found 


2687 






Claimed 






2732 


Homestead High Grade Garden and Vegetable Fertil- 




Claimed 






2688 






Claimed .... 


2734 




f 


Claimed 


2689 






Claimed .... 






2735 






Claimed 






2690 


Homestead Ten— Ten Special Compound 




Claimed .... 


2736 






Claimed 






2902 




Manufacturer's sample.. 


Claimed 


2842 




Elm 


Claimed 






2737 




Holland 


Claimed 






2903 




Manufacturer's sample.. 


Claimed. . . . 


2738 






Claimed 


• 




2904 


Niagara Potato and Vegetable Fertilizer 


Manufacturer's sample. . 


Oaimed 
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19U, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.65 
1.71 


10 

10.25 




8 

9.31 


10 

10.13 


$23 25 
24 45 


0.94 


2.06 
2.13 


10 

11.50 




8 

10.34 


1.50 
1.91 


16 95 
19 55 


1.16 


1.65 
1.73 


10 

10.17 




8 

9.67 


5 

5.02 


18 75 
20 44 


1.60 


2.47 
2.65 


11 

12.47 




9 

11.85 


2 

2 .56 


19 75 
22 84 


1.12 


1.65 
2.06 


10 

10.12 




8 

9.18 


5 

5.00 


18 75 
20 86 


0.94 


1.23 
1.45 


11 

12.60 




9 

10.83 


2 

2.34 


15 66 
18 39 


1.67 


0.82 
1.04 


7 

6.87 




5 

6.01 


10 

10.56 


17 51 
19 28 


0.86 




12 

13.50 




10 

11.66 


10 

10.23 


19 00 

20 87 




1.84 




0.82 
0.94 


9 

9.65 




7 

8.50 


1 

1 . 17 


11 41 
13 1 1 


1.16 




16 

19.30 




14 

16.24 




14 00 
16 24 




-3.06 










12 

13.86 




10 

11.48 


2 

1 .09 


11 80 
13 27 




2.38 






12 

13.17 




10 

10.85 




10 00 
10 85 




2.82 










12 

12.85 




10 

10.15 


2 

1.88 


11 80 
11 84 




2.70 




0.82 
0.90 


9 

9.15 




7 

8.13 


1 

1.10 


11 41 

12 50 


1.02 


2.06 
2.26 


10 

10.35 




8 

9.19 


3 

3.18 


18 30 

19 97 


1.16 
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14 EXPERIMENT STATION BULLETIN. 



Remits of analyses of couimercial fertilim-s for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2905 


American Agricultural Chemical Co. — Con. 


Manufacturer's saijiple.. 


Qaimed 

rOund 


2739 






aalmed 


2843 






Claimed 

Found 


2940 




Manufacturer's sample.. 


Claimed 

P^und 


2740 


Horse Shoe Com and Wheat Grower 


Bay City 


Claimed 


2692 


Horse Shoe Garden City Superphosphate 




gudmed 


2691 


Hoise Shoe High Grade Vegetable Fertaizer 




Claimed 


2741 






Claimed 






2742 


Horse Shoe Quick Acting Phosphate 




Qaimed 


2603 


Horse Shoe Special Onion and Vegetable Manure 




aaimed 


2694 


Horse Shoe Sugar Beet Fertiliser 




Claimed 






2906 


Horse Shoe 10-5 Potash Manure 


Manufacturer's sample.. 


Claimed 


2695 






Claimed 

liywind 






2743 


Boar's Head Corn and Wheat Grower 


Holland 


Claimed 

Found 


2744 


Boar's Head Faultless Grain Grower 




Claimed 
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Nitrogeii. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.23 
1.34 


11 

11.76 




9 

10.29 


2 

2.06 


$15 66 
17 14 


1.46 


0.82 
0.89 


12 

13.97 




10 

12.30 


1 

1.42 


14 41 

17 19 


1.67 


0.82 
1.04 




9.76 




7 

8.61 


1 

1.16 


11 41 

13 54 


1.14 




12 

13.65 




10 

11.03 


2 

1.94 


11 80 

12 78 




2.62 




1.65 
1.68 


10 

11.42 




8 

10.20 


2 

2.29 


16 06 
18 29 


1.22 


2.06 
2.15 


10 

11.27 




8 

10.35 


1.50 
1.82 


16 95 
19 45 


0.92 


1.65 
1.69 


10 

10.97 




8 

10.16 


5 

5.29 


18 76 
20 82 


0.81 


0.82 
0.93 


10 

10.90 




8 

9.96 


3 

3.26 


14 21 
16 34 


0.94 




12 

11.62 




10 

10.84 




10 00 
10 84 




0.78 








0.82 
1.02 


7 

7.40 




5 

6.57 


10 

10.76 


17 51 
19 95 


0.83 


1.23 
1.47 


11 

12.40 




9 

10.62 


2 

2.41 


15 66 
18 35 


1.78 




12 

13.45 




10 

10.97 


5 

4.92 


14 50 
16 40 




2.48 




2 47 
2.58 


10 

11.40 




8 

9.81 


Q 

6.77 


22 35 
25 05 


1.59 


1.66 
1.71 


10 

10.65 




8 

9.57 


2 

2.19 


16 06 

17 61 


1.08 


0.82 
1.01 


9 

9.92 




7 

8.90 


1 

1.87 


11 41 
14 32 


1.02 
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16 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertUiters for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2745 


Amcr.can Asr.cuiiurai i^iiem.wn »^c/7». 
Boar's Head High Grade Vegetable Fertilizer 


Holland 


aaimed 


2907 


Boar's Head Potash Phosphate FertUiaer 


Manufacturer's sample.. 


Claimed 


2746 






Claimed 






2747 






Claimed 


2748 






Claimed 






2749 


Boar's Head 10% Potash Ck)mpo8ition 




Claimed 


2750 


Boar's Head World of Good Superphosphate 


Holland 


Claimed 

Found 


2696 


Th« American Fertiliier Co., Ohloaco, m. 




Claimed 


2697 


Union Brand Com and General Crop Grower 




Claimed 


2908 


Union Brand Dissolved Bone and Potash 


Manufacturer's sample.. 


Claimed 


2761 




Bay City 


Claimed 


2883 






aaimed 


2857 


Union Brand High Grade Sugar Beet Grower 




Claimed 


2862 




Ypeilanti 


Claimed. . . . 
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1911, expressed in parts per one hundred. — Cod. 





Phosphoric Add. 


Potash. 


Valuation. 


Nitrogen. 


TotAl. 


Insoluble. 


Available. 


1.65 
2.04 


10 

10.40 




8 

9.17 


5 

6.00 


$18 75 
20 89 


1.23 




12 

13.15 




10 

;10.69 


5 

4.83 


14 50 

15 04 




2.46 






12 

13.92 




10 

12.19 




10 00 
12 19 




1.73 








0.82 
0.95 


10 

10.60 




8 

9.76 


3 

3.03 


14 21 

15 93 


0.74 


1.23 
1.39 


11 

11.82 




9 

10.22 


2 

2.09 


15 66 
17 33 


1.60 


0.82 
0.97 


7 

7.41 




6 

6.74 


10 

10.11 


17 61 
19 31 


0.67 


2.06 
2.11 


10 

10.62 




8 

9.68 


1.50 
1.66 


16 95 
18 51 


0.94 


1.65 
1.88 




1.50 
1.36 


8 

9.89 


2 

2.18 


15 84 
18 59 


ii.25 


0.82 
0.89 




1 

0.82 


8 

9.43 


4 

4.46 


14 71 
16 71 


10.25 


0.41 
0.64 




1 

0.94 


10 

11.31 


5 

5.43 


16 25 
18 69 


12.25 


3.20 
3.16 




2 

0.84 


9 

10.81 


10 

9.29 


29 36 
29 92 


11.65 


3.20 
3.07 




2 

1.16 


9 

10.59 


10 

11.47 


29 36 
31 50 


11.75 


1.65 
1.71 




1.50 
1.86 


8 

8.24 


5 

6.23 


18 54 
20 23 


10.10 


0.82 
1.01 




1 

1.64 


8 

9.06 


3 

3.18 


13 81 
15 91 


10.70 
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18 BXPBRIMBNT STATION BULLETIN. 



RewUs of analyies of commercial fertOiten for 



Labomtory 
number. 




Locality wliere lample 
was taken. 




2698 


American Fertiliser Co. — Con. 
Union Brand Onion, Potato and Vefetable Grower. . . 




Claimed 


2849 






Claimed .... 


2699 


Armour FertUiier Worki, Ohloago, m. 


Galien 


GUlmed.... 






2909 


• 


Manufacturer's sample.. 


Claimed. . . . 


2763 






Claimed 






2866 






Claimed.... 






2762 




• 


Claimed.... 






2884 







Claimed 






2886 




Midland 


Claimed.... 






2700 


Bone, Blood and Potash 




Claimed 

Found 






2893 






Claimed. ... 






2894 




W. Bay City 


Claimed. . . . 






2701 






Claimed. ... 






2764 




Midland 


Claimed. . . . 
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Nlftrogeo. 


FboBpliorie Add. 


Potaah. 


Valuation. 


Total. 


iBBoluble. 


Available. 


1.05 
1.68 




1.60 
1.51 


8 

9.84 


7 

7.96 


$20 84 

22 64 


10.85 


0.82 
1.10 


20 

20.87 






3 

3.01 


21 41 

22 64 










2.88 

O Q7 




0.60 
0.67 


8 

8.45 


4 

4.00 


21 30 

22 12 


9.12 


2.47 




0.50 
0.62 


6 

6.88 


2 

2.26 


16 15 

17 60 


7.60 


1.65 

O AO 


27 

16.80 








27 04 
27 14 














0.82 




0.60 
1.77 


8 

9.75 


3 

3.10 


13 61 
18 46 


11.52 






0.60 
0.63 


10 

10.54 


8 

8.39 


17 20 

18 09 




11.17 








0.50 
0.25 


10 

10.90 


8 

8.08 


17 20 

18 17 




11.15 








0.50 
0.33 


10 

11.22 


8 

6 .79 


17 20 
17 33 




11.65 




4.11 

A 1ft 




0.50 
3.01 


8 

8.77 


7 

7.85 


28 06 
30.83 


11.78 


4.11 

A Vt 




0.60 
3.48 


8 

8.37 


7 

8.87 


28 06 
31 .38 


11.85 


4.11 
4.09 




0.60 
8.04 


8 

9.00 


7 

ft Qfi 


28 06 

Ol AO 


12.04 


1.21 
1.26 




0.60 
1.78 


8 

8.69 


2 

2.14 


13 99 
16 49 


10.47 


1.65 
1.66 




0.50 
1.17 


8 

8.58 


6 

6.14 


18 14 

19 16 


9.75 
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20 EXPERIMENT STATION BULLETIN. 



ResuUa of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


was taken. 




2766 


Armour FertUUEer Works. — Con. 




Claimed 






2702 






Claimed 






2863 






Claimed. . . . 






2010 




Iianufacturer'8 sample.. 


Claimed 




2766 




Saginaw 


Claimed. . . . 






2881 






Claimed. ... 






2911 




Manufacturer's sample.. 


Claimed 




2767 




W. Bay City 


Claimed.... 






2703 






Claihied 


2704 


BMh Fertiliser Co., Fort Wayne, md. 




Claimed .... 






2768 






Claimed 

Found 






•2912 






Claimed.... 






2769 




TATW^wg 


f!l«.lni4^ .... 






2760 






Claimed. ... 







•No sample of this brand was received at the station. 
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1911, expressed in parts per one hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.65 
1.70 




0.60 
0.86 


8 

8.86 


2 

2.08 


$15 44 

16 68 


9.72 


1.65 
1.68 




0.60 
1.14 


8 

9.21 


10 

10.78 


22 64 
24 91 


10.35 


0.82 
0.84 


18 

19.90 






4 

4.33 


20 71 
22 60 










0.82 
0.76 




0.60 
0.80 


6 

5.70 


10 

10.51 


16 91 

17 99 


6.60 






0.60 
0.20 


10 

10.85 


2 

2.70 


11 80 
13 28 




11.05 








0.60 
0.45 


10 

11.06 


4 

4.03 


13 60 

14 68 




11.50 








0.50 
0.22 


14 

15.28 




14 00 
16 £8 




16.50 








0.82 
1.07 




0.50 
0.71 


8 

9.29 


4 

3.95 


14 61 
16 66 


10.00 


0.82 
1.01 




0.50 
1.14 


7 

7.63 


1 

1.11 


10 81 
12 42 


8.77 


1.60 
0.97 




1 

0.83 


8 

8.54 


2 

1 .78 


16 48 
IS 6S 


9.37 


0.84 




1 

0.26 


8 

9.86 


8 

7.S9 


18 00 
10 37 


10.11 


2 




1 


5 


2 


13 80 
















1.20 
0.9S 




1 

0.26 


8 

9.86 


4 

4.08 


15 06 

16 67 


10.11 


1 

0.87 




1 

0.33 


8 

9.03 


10 

9.64 


20 70 
20 71 


9.36 
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Results of analyses of commercial fertilvsers for 



Laboratory 
number. 


' Trade name. 


Locality where sample 
was taken. 




2707 


Bobert Binder Est., BattU Ore«k, BOoh. 


Battle Creek 


Claimed 






2705 


The James Boland Benderlnf is Fertiliser Co., 
Jackson, Mlek. 




Claimed 


• 




2706 


Blackman Su^r Beet, Onion and Potato 




aaimed 


2714 


E. Burton, 8t. Joseph, Miob. 




Claimed .... 






2913 


The Buffalo Fertiliser Co., Buffalo, N. T. 


Manufacturer's sample.. 


Claimed 

Found . . 




2781 




Hartford 


Claimed 

Found . 






2914 




Ifi^nufacturer's sample.. 


Claimed .... 
Found .... 


2708 






Claimed 

Found.. 






2709 






Claimed 

Found ...... 






2916 




Manufacturer's sample. ^ 


Claimed 

Found 




2710 






Claimed 






2711 






Claimed 






2882 






Claimed 







Digitized by 



FERTILIZER ANALYSES. 
1911, expretsed in parts per one hundred, — Con, 



23 



Nitrogen. 


Phosphoric Add. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


5.25 
5.90 


13 17 
16.45 








S27 86 

31 86 














1.25 
2.99 






7 

7.61 


1.26 
1.25 


12 26 
22 36 


14.51 


6.90 


2.50 
2.58 






10 

8 22 


3 

3.00 


|20 96 
21 81 


14. 16 


5. 94 


4 

S.6S 






15 

10.64 


0.36 
0.24 


28 62 
24 86 


16.86 


6.22 


2.90 
2.86 


22 

26.30 








27 17 
29 06 














1.60 
2.03 




1 

1.02 


8 

8.73 


10 

10.06 


22 68 
24 90 


9.75 


~ ' ■ w 




1 

1.16 


14 

16.74 




14 00 
16 74 




17.90 












1 

0.82 


10 

12.10 


8 

8.16 


17 20 
19 44 




12.92 




0.80 
1.33 




1 

1.73 


8 

8.69 


6 

6.66 


16 54 
18 67 


10.82 


3.30 
3.29 




1 

0.44 


8 

9.41 


7 

9.44 


26 59 
28 95 


9.85 






1 

0.86 


9 

9.79 


8 

2.98 


11 70 

12 43 




10.65 




1.20 
1.56 




1 

1.59 


8 

8.91 


2.60 
3.70 


14 61 

18 03 


10.60 


0.80 
1.27 




1 

1.86 


10 

10.47 


1 

1.83 


13 04 
17 06 


12.32 



5 
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Results of analyses of commercial fertUixers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was talcen. 




2712 


The Buffalo FertiliMr Co.— Con. 




Claimed 






2939 


York State Special 




Claimed 

Found 






2839 


Nitrate of Soda 




Claimed 






2916 


Gleaner Acid Phosphate 


Manufacturer's sample.. 


Claimed 


2713 






Claimed 






2862 






Claimed 






2863 






Claimed 






2864 






Claimed 






2948 


Clileaco Haw Products Oo. . Chieago , 111. 


BCanufacturer's sample . 


Claimed 

Found 


2963 




Manufacturer's sample.. 


Claimed.... 


2949 




Manufacturer's sample.. 


Claimed 


2947 




Manufacturer's sample- 


Claimed 


2950 


Conaumera Special Onion and VegeUble Grower 


Manufacturer's sample.. 


CUimed.... 


2869 


OlnoUinati Phospbata Co. . Clnelimati. Ohio. 




Claimed. . . . 
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Nitrogen. 


PlMMpboricZAdd. 


Potub. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.60 
1 M 




1 

0.85 


9 

9.97 


5 

7.08 


S19 18 

21 23 


10.82 


1.60 
1.86 




1 

1.12 


9 

9.48 


6 

6.04 


19 18 
21 51 


10.60 


16 

15.68 










49 50 
51 74 






















1 

1.32 


14 

16.58 




14 00 
16 68 




17.90 








1.64 
1.97 




-w 

1 

1.17 


8 

8.58 


4 

4.59 


17 41 
19 68 


9.75 


0.82 
1.08 




1 

1.80 


10 

10.40 


1 

1.39 


. 14 01 
15 94 


12.20 






1 

1.16 


10 

10.14 


2 

2.29 


11 80 

12 20 




11.30 




A fiO 
v. 1X6 

U. VI 




1 

1.20 


8 

8.30 


4 

4.56 


14 71 

15 88 


9.50 






1 

0.83 


14 

16.67 




14 00 
16 67 




17.40 












1 

1.17 


10 

11.68 


2 

3.23 


11 80 
14 49 




12.75 




0.82 
1.12 




1 

1.81 


8 

9.54 


4 

4.93 


14 31 
18 40 


11.35 






1 

0.80 


10 

10.72 


5 

6.48 


14 50 
16 65 




11.52 








1 

0.86 


10 

10.56 


10 

10.90 


19 00 

20 37 




11.42 








1 

0.74 


8 

9.81 


8 

7.44 


15 20 

16 51 




10.55 
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EXPERIMENT STATION BULLETIN. 

RetuUa of analyses of commercial fertiliurs for 



Laboratory 
number. 


Trade name. 


was taken. 




2917 


Cincinnati Phosphate. Co.— Con. 


Manufacturer's sample.. 


Claimed 


2918 




Manufacturer's samiile . 


Claimed 


2762 






Claimed 






2763 






Claimed. . . . 


2764 






Claimed 






2886 . 






Claimed. . . . 






2833 






Claimed. . . . 






2716 


Darlinclk Company. Chioaco HI.* 




Qaimed.. . . 




• 


2887 






Claimed.... 






2888 






Claimed 






2716 






Claimed. . . . 






2717 






Claimed. ... 






2766 






Claimed 








2840 






Claimed. ... 







♦After the manuscript for this bulletin had been sent to the printera. Dftriinff A Co. licensed a 
new brand. **Eight Per Cent Phosphate." It is guaranteed to contain 8% available phosphoric acid. 
We found 9.33%. 
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1911, expressed in porta per one hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


ToUI. 


Insoluble. 


Available. 


1.60 
2 .02 




6 

7.66 


10 

12.84 


1 

1 .22 


S18 58 

23 63 


20.40 






1 

0.98 


10 

11.97 


4 

4.28 


13 60 
15 82 




12.95 




0.80 
0.05 




1 

0.49 


8 

8.83 


2 

2.05 


12 84 
14 02 


9.32 


0.80 
0.07 




1 

0.42 


8 

9.23 


4 

3.99 


14 64 
16 19 


9.65 


1.60 
1 .66 




1 

0.58 


6 

6.62 


6 

5.92 


17 08 
17 56 


7.10 


1.60 
1.50 




1 

0.70 


6 

7.20 


6 

6.16 


17. 08 
18 27 


7.90 






1 

1.21 


12 

12.61 




12 00 
12 61 




13.82 








1.24 
1.25 




2 

1.00 


8 

8.63 


10 

10.24 


21 89 

22 36 


9.63 


1.24 
1.24 




2 

1.90 


8 

9.87 


10 

10.26 


21 89 
23 95 


11.77 


. 1.24 

1 .17 




2 

0.70 


8 

9.10 


10 

10.23 


21 89 

22 44 


9.80 


1.65 
1.60 




2 

2.79 


8 

8.68 


2 

2.11 


16 05 
16 98 


11.47 


2.47 
2.57 




2 

3.52 


8 * 
10.45 


4 

4.01 


20 56 
23 95 


13.97 


0.82 
1.05 




2 

0.75 


8 

L9.92 


6 

6.70 


16 91 
19 72 


16.67 








10 

9.7S 


2 

2.15 


11 80 
11 67 




11.41 


1.68 
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ResuUa of analyses of commercial fertiliters for 



Laboratory 
□umber. 


Trade name. 


Locality where sample 

Woo HUkCU. 




2919 


Darlins dc Company. — Con. 


Manufacturer's sample.. 


aaimed 


2920 




Manufacturer's sample. 


Claimed 


2766 




Bay City 


Claimed... . 


2767 






Claimed 






2921 




Manufacturer's sample.. 


Claimed .... 




2768 




Bay City 


aaimed 






2896 




Midland 


aaimed 








2871 


Farmen Fertilizer Co., Columbus, Ohio. 




aaimed 






2872 




BellevUle 


Claimed 






2873 




Belleville 


aaimed 






2769 


Oerman Kali Worki, Baltimore, Md. 




aaimed 






2941 




Manufacturer's sample.. 


aaimed 




2834 




Grand Rapids 


Claimed. ... 






2879 


Ornnd Bapidt Olue Co. , Grand Bapidt, Mioh. 


Grand Rapids 


aaimed ... * 
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1911, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


2.14 
2.22 


20.15 
23.30 






6 

6.50 


S28 59 

31 82 










2.47 

2.54 


23 

26.15 








26 55 
29 30 














1.65 
1.60 




2 

1.30 


8 

8.93 


.1 

5 

5.14 


18 75 

19 41 


10.32 


0.82 
0.78 




2 

1.32 


8 

8.78 


3 

2.91 


14 21 
14 50 


10.10 








10 

10.45 


5 

4.88 


14 50 
14 39 




11 .25 


0.80 




3.30 
3 .26 




2 

1 .45 


8 

10.52 


7 

7.48 


25 99 
28 59 


ii.*97 


3.30 
3.38 




2 

2.12 


8 

10.20 


7 

7.08 


25 99 
28 58 


12.32 






0.50 
1 .14 


14 

17.76 




14 00 
17 76 




18.90 








1 .64 
1.47 


20 

19 .66 








21 41 
SO 67 














15.50 
15. 53 










51 15 
61 25 






















- 




12 

12.13 


10 80 
10 92 


























50 

50.05 


45 00 
45 05 


























48 

49.83 


43 20 

44 40 


















2 

2.48 




6 

5.68 


6 

12.12 


1 

1.09 


16 90 
88 65 


17.80 
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EXPERIMENT STATION BULLETIN. 

Remits of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2770 




Hillsdale 


Claimed 






2922 




Manufacturer's sample.. 


Claimed 




2771 




HiUsdale 


Claimed 






2923 




Manufacturer's sample.. 


aaimed 


OTTO 






Claimed 












Claimed 












Claimed 






2924 


Calumet Bone Black Grain Grower 


Manufacturer's sample.. 


Qaimed 


2773 






Claimed 


2774 






Claimed 






2926 




Manufacturer's sample.. 


Claimed 


2835 






Claimed 






2942 


Calumet High Grade Garden and Vegetable Grower. . 


Manufacturer's sample.. 


Claimed.... 


2776 


Calumet High Grade Bone PhosphatelandlPotash. . . . 




Claimed 

Found 
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FERTILIZER ANALYSES. 
1911, expressed in parts per one hundred. — Con. 



31 



* Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 




Ayailable. 


1.03 
' 1.00 


10 

11.02 




8 

10.18 


2 

3.16 


S14 00 

16 65 


0.89 


0.82 
1.12 




10.40 




7 

8.96 


1 

1.33 


11 41 
14 44 


1.44 


1.65 
1.77 


10 

10.70 




8 

9.98 


2 

2.16 


16 05 
18 04 


0.72 


1.23 
1.42 


11 

11.60 




9 

10.10 


2 

2.13 


15 66 
17 81 


1.50 


0.82 
0.01 


10 

11 .20 




8 

10.31 


3 

3.26 


14 21 
16 60 


0.89 




16 

16.80 




14 

13.97 




14 00 

13 97 




2.83 










12 

12.60 




10 

11.92 


2 

2.08 


11 80 
13 79 




0.68 




2.05 
2.50 




1 

0.60 


8 

10.85 


1.50 
2.10 


16 52 
21 23 


11.45 






1 

1.48 


10 

11.98 


2 

2.36 


11 80 
14 10 




13.46 




0.82 
0.94 




1 

2.22 


8 • 
8.63 


4 

4.71 


14 71 
16 86 


10.85 


4.10 
4.30 




1 

1.32 


8 

9.68 


7 

7.81 


28 23 
31 33 


11.00 


1.60 
1.60 




1 

1.40 


8 

8.60 


2 

2.19 


15 32 

16 41 


10.00 


2.05 
2.46 




1 

0.98 


8 

9.97 


6 

7.15 


20 57 
24 92 


10.95 






1 

1.16 


10 

11.59 


5 

5.26 


14 60 
16 32 




12.75 
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32 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2776 


Hirsh, Stein & Co.— Con. 




Qaimed 

Found 


2880 






aaimed 






2777 


Calumet Special Potato, Tobacco and Onion Grower.. 




aaimed 

Found 


2778 




Hillsdale 


Claimed 

Found 






2780 






Claimed 


2779 


Calumet Sugar Beet and General Crop Grower 




Claimed 

Found 


2926 


Calumet Ten-Ten Hummer Potash Phosphate 


Manufacturer's sample.. 


Claimed .... 


2927 




Manufacturer's sample.. 


Claimed 


2781 






Claimed 


2951 


Jareckl Chemical Co., Sandusky , Ohio. 




aaimed 

Found 






2895 


Black Soil Special , 




Claimed 






2928 


C. O. D. Phosphate 


Manufacturer's sample.. 


Claimed 


2782 


Fish, Phosphate and Potash, Tobacco and Potato 
Food 




Claimed 






2783 


Lake Erie Guano with Phosphate and Potash 


Hillsdale 


Claimed 
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1911, expressed in parts per one hundred, — Con. 



33 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. . 


Available. 


1 60 
■ 2.03 




1 

1.62 


8 

8.90 


5 

6.70 


S18 18 

21 38 


10.52 


82 
1.31 


20 

23.20 






8 

8.06 


25 91 
30 18 










1 60 
1.68 




1 

1.15 


8 

9.37 


10 

10.65 


22 68 
24 97 


10.62 


6 82 
1.30 


29.70 
32.55 








26 47 
30 31 














82 
0.98 




0.50 
0.99 


5 

.6.33 


10 

10.45 


16 91 
19 37 


7.32 


1 23 
■ 1.47. 




1 

1.50 


9 

9.35 


2 

2.77 


1 1 9A 

17 29 


10.85 






1 

0.88 


10 

10.42 


10 

10.69 


19 00 

20 04 




> 11.30 




0.82 
1.15 




1 

1.30 


7 

-8.05 


1 

1.53 


11 01 
13 75 


9.35 


0.82 
0.93 




1 

1.12 


8 

9.08 


3 

3.35 


13 81 
15 62 


10.20 






1 

0.91 


8 

9.49 


3 

7.90 


17 61 




10.40 








1 

2.56 


8 

6.84 


8 

9 81 


16 20 
1 »; 1 "7 

XO 1 / 




8.90 








1 

1.06 


12 

12.44 




12 00 
12 44 




13.50 








0.83 
0.92 




1 

0.53 


8 

8.77 


4 

4.28 


14 74 

15 87 


9.30 


1.25 
1.01 




1 

0.57 


8 

9.48 


2.50 
2.08 


14 78 
14 91 


10.05 
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34 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
waji taken. 




2889 


Jarecki Chemical Co. — Con. 


New Boston 


Claimed 

ITriiinH 


2784 




Hillsdale 


Claimed 






2785 




Ithaca 


Claimed 






2786 


• 


Ithaca 


Claimed 


2876 






Claimed 






2787 


Kalamaioo Benderlnc and FertlliMr Co., 




Claimed 






2929 


Nitrate Agenolei Co. , Now York, N. Y. 


Manufacturer's sample.. 


Claimed 

l^/MinH 




2930 




Manufacturer's sample.. 


Claimed 

l?niin(f 




2931 


Sulfate of Potash 


Manufacturer's sample.. 


aaimed 

Found 




2932 




Manufacturer's sample.. 


Claimed 




2788 






Claimed 






2791 


The Pulyeriied Manure Co. , Chieaco, HI. 




Claimed 






2943 




Manufacturer's sample.. 


Claimed 
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1911, expressed in parts per one hundred, — Con, 



Nitrogen. 


Phoephoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Ayailable. 


1.25 
1.25 


10.58 


1 

1.32 


8 

9.26 


2.50 
2.50 


$14 78 

16 17 


0.83 
1 .35 


10.32 


1 

0.79 


8 

9.53 


2 

2 . 17 


12 94 

16 25 


0.83 
0.90 


9.75 


1 

0.55 


8 

9.20 


4 

4 .04 


14 74 
16 03 




11.05 


1 

0.66 


10 

10.39 


2 

2.32 


11 80 

12 48 


1.66 
1.70 


8.60 


1 

0.68 


6 

7.92 


6 

6.01 


17 28 
19 21 


1.50 


8.68 


2.50 
2.44 


6 

6.24 


1 

3 

4.04 


14 65 

15 32 






1 

2.22 


14 

15.28 




14 00 

15 28 




17.50 
















50 

50. 50 


45 00 
45 45 














1 


48 

48.22 


43 20 
43 40 












1 


15 

15.13 










49 50 
49 93 


















2.25 
2.34 


1.47 


0.25 
0.20 


1.50 
1.27 


1 

2.06 


93 
10 93 


1.80 
2.16 


1.47 


0.14 


1 

1.33 


1 

1.69 


7 84 

9 99 


1.80 
2.27 


1.65 


0.12 


1 

1.53 


1 i 7 84 
2.24 1 11 04 
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ReguUs of andlysea of commercial ferlUitera for 



Labor&tory 
number. 


Trade name. 


Ixxiality where sample 
was taken. 




2789 


Pioneer FtrtUlier Oo. , C|ilo«co , HI. 




Claimed 






2877 






Claimed 


2876 


Pioneer High Grade Phosphate and Potash 


Harbert 


Claimed 


2865 






Claimed 


2790 




Manufacturer's sample.. 


Claimed 


2866 






Claimed 






2867 






Claimed 


« 




2868 


Smith Agricultural Ohemleal Co., Columbus, 
Ohio. 




aaimed 

Found 






2846 


Chicago Fertilizer B. B. dc P. Brand 




Claimed 


2847 


Chicago Fertilizer Calumet Phosphate 




Claimed 


2869 




Azalia 


aaimed 






2792 


Chicago Fertilizer Potash Special 




aaimed 

Found 






2793 


Chicago Fertilizer Western Phosphate and Potash 




Claimed 


2870 


Ohio Farmers Ammoniated Phosphate and Potash. . . 


Azalia 


aaimed 

Found 
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1911, expressed in parts per one hundred, — Con, 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.65 
1 .76 




1 

3.70 


8 

8.60 


2 

2.41 


$15 65 
18 06 


12.30 






1 

0.30 


14 

17.50 




14 00 
17 60 




17.80 












1 

1.55 


10 

12.47 


4 

8 .66 


13 60 
15 67 




14.02 




1.65 
1.65 




1 

1.06 


8 

9.04 


7 

7.09 


20 15 

21 29 


10.10 


0.82 
1.07 




1 

2.50 


8 

9.80 


4 

4.36 


14 71 
18 25 


12.30 


0.82 
0.96 




0.84 


7.66 


1 

1.44 


11 01 

12 47 


8.50 


1.65 
1.70 




1.48 


g 

9.77 


4 

8.68 


17 45 
19 15 


11.25 


0.81 
0.78 






6 

8.01 


10 

10.20 


17 68 
19 77 


8.85 


0.84 


1.23 
1.27 






8 

9.36 


2 

2.12 


13 86 
15 46 


10.70 


1.34 








10 

11.63 


2 

2.07 


11 80 
13 40 




13.37 


1.74 




0.82 
0.80 






8 

10.52 


7 

6.84 


17 41 
20 78 


14.16 


3.64 


0.81 
0.01 






8 

8.74 


4 

4.11 


14 27 

15 78 


9.60 


0.86 


0.81 
0.00 






8 

8.98 


2 

2.43 


12 48 
14 14 


9.90 


0.92 


0.81 
0.87 






8 

8.81 


4 

4.14 


14 28 

15 41 


9.72 


0.91 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2794 


Smith Agricultural Chemical Co. — Con. 
Ohio Farmers Corn, Oats and Wheat Fertilizer 




aaimed 

Found 


2796 






Claimed 

Found 


2933 




Manufacturer's sample.. 


aaimed 


2845 






Claimed 


2836 


8p6ldl6l %nd 8wArti» Gnnd H^von, Iffioli. 




Claimed 






2796 


Bwllt and Oompany, Chloaco, 111. 




Claimed 

Found 






2797 






Claimed 

Found... . . . 






2800 


Complete Fertilizer 




Claimed 

Found 






2934 




Manufacturer's sample.. 


Claimed 

Found 


2798 
1 






Claimed 

Found 


2890 






Claimed 

Found 


2891 






Claimed 


2801 






Claimed 






2936 




Manufacturer's sample.. 


Claimed 
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1911 f expressed in parts per one hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation.. 


Total. 


Insoluble. 


Available. 


1.23 
1.26 






8 

8.31 


2 

2.25 


$13 86 

14 60 


9.73 


1 .42 


0.81 
0.82 






8 

9.14 


7 

7.03 


16 98 
18 18 


9.82 


0.68 








10 

11.65 


2 

1.86 


11 80 

13 22 




12.46 


0.90 




0.81 
0.83 






8 - 

8.73 


2 

2.06 


12 48 

13 32 


9.75 


1.02 


6 

6.51 




0.69 
0.69 


3.17 
4.28 


1.25 
1.90 


24 38 
27 76 


4.97 


0.82 
0.94 




1 

1.24 


8 

8.93 


3 

3.41 


13 81 
15 60 


10.17 


1 

1.19 




1 

1.28 


8 

8.97 


1 

1.26 


12 60 
14 54 


10.25 


1 

1.14 




1 

1.72 


8 

9.18 


1 

1.59 


12 60 
15 06 


10.90 






1 

0.94 


10 

11.16 




10 00 

11 16 




12.10 








3.29 
a. 64 




1 

1.01 


6 

9.18 


10 

9.04 


26 26 
26 43 


10.19 


3.29 
3.85 




1 

2.17 


6 

7.63 


10 

8.S7 


26 26 
26 99 


9.70 


3.29 

a. 44 




1 

1.04 


6 

8.46 


10 

10.22 


26 26 
26 13 


9.50 






1 

0.73 


14 

15.79 




14 00 

15 79 




16.52 








1.65 
1.92 


20 

21.60 








21 45 
23 62 
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Results of analyses of. commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2802 


Swift & Company. — Con. 




Claimed 

Found 


2936 




Manufacturer's sample.. 


Claimed 


2799 






Claimed 

Found 






2804 






Claimed 






2892 




Waltz 


Claimed 






2805 






Claimed .... 
Found 






2897 




Galien 


Claimed 






2944 




Manufacturer's sample.. 


Claimed 


2806 




Three Oaks 


Claimed .... 






2807 


Truck Grower 




Claimed 






2803 




Bay City 


Claimed 






2809 




Jackson 


Claimed 






2810 






Claimed 






2808 






Claimed 
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1911, expressed in parts per one hundred. — Con. 



41 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


1.65 
1.66 


10.22 


1 

1.16 


8 

9.06 


7 

7.24 


$20 15 

21 52 


0.82 
1.25 


9.65 


1 

2.26 


5 

7.39 


10 

11.83 


17 11 
23 07 


2.50 
2.63 


24 

24.90 








27 45 

28 60 
















11.87 


1 

0.89 


10 

10.98 


2 

1.81 


11 80 

12 61 




12.25 


1 

1.13 


10 

11.12 


2 

1.83 


11 80 

12 77 


2.50 
S.31 


12.32 


1 

1.72 


8 

10.60 


5 

6.02 


21 15 
24 34 


2.50 
2.41 


12.85 


1 

2.46 


8 

10.39 


5 

5.13 


21 15 
23 94 


0.82 
1.23 


12.90 


^ 2.48 


^ 10.42 


3 

3.83 


13 81 
18 92 


1.65 
1.78 


10.80 


1 

1.54 


8 

9.26 


2 

2.39 


15 65 
17 91 


0.82 
0.98 


10.82 


• 

1 

1.22 


8 

9.60 


4 

4.00 


14 71 
16 92 


3.75 
3.97 


23 

23.46 








30 78 






31 86 
















50 

51.46 


45 00 

46 31 


















15.63 
15.61 










51 58 
51 51 


















S.95 j 11.25 


1 

0.49 




10.76 


10 

9.22 


29 26 
29 49 
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ResulU of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


XAlCOillbjr WIlcic BHUipiV 

was taken. 




2937 


• Tuiearora FertUlier Co. , Ohleaco , HI. 


Manufacturer's sample.. 


Claimed .... 
Found 




2811 






Claimed 






2812 






Claimed 






2813 






Claimed 






2814 






Claimed 






2815 






Claimed 






2938 




Manufacturer's sample.. 


Claimed 




2816 






Claimed 






2817 






Claimed 






2818 


• 

Wulchet FertUlier Oo. , Dayton » Ohio. 

Buckeye Onion and Truck Fertilizer 




Claimed 
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191 If expressed in parts per one hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 






0.50 
0.32 


14 

15.98 




$14 00 

15 98 




16.30 








0.82 
0.97 




0.50 
0.79 


7 

9.01 


1 

1.04 


10 81 
13 47 


9.80 






0.50 
0.21 


10 

10.44 


2 

2.60 


lir80 
12178 




10.66 




1.65 . 
1.70 




0.50 
1.14 


8 

9.08 


5 

5.94 


18 15 
20 50 


10.22 






0.50 
a. 60 


10 

11.02 




10 00 

11 02 




11.62 








1.65 
1.67 




0.50 
1.07 


8 

9.23 


10 

10.73 


22 75 
24 83 


10.30 


2.88 
2.85 




0.50 
1.96 


8 

8.54 


4 

4.62 


21 30 

22 89 


10.50 


1.65 
1 .61 




0.60 
0.84 


8 

8.88 


2 

2.07 


15 45 

16 39 


9.72 


0.82 
0.98 




0.50 
0.70 


8 

8.85 


4 

4.10 


14 51 
16 06 


9.55 


1.50 
1.51 




1 

2.31 


8 

10.92 


8 

6.84 


20 55 
22 98 


13.23 
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FOREWORD. 



This bulletin is a companion to number 260, published March, 1910, 
which was entitled Seeds of Michigan Weeds, and the two can profitably 
be studied together. 

The aim has been not to repeat much that has been so recently pub- 
lished. 

Very nearly all the drawings were made by F. Schuyler Mathews of 
Cambridge, Massachusetts. Figures 2, 3, 4, 4a, 8, 10, 11, 12, 16, 19, 20, 
are taken from Bulletins by the U. S. Dept. of Agriculture. 

I am indebted to Dr. B. L. Robinson and M. Femald of the Gray 
Herbarium of Harvard University for valuable hints and access to 
numerous herbarium specimens. 

In all the plans made for extermination of weeds do not forget that 
when buried in the soil, a portion of the seeds of many weeds will re- 
tain their vitality for 30 years at least. 

Two numbers are given to most of the illustrations, the one in paren- 
thesis is the number corresponding to that of the cut in bulletin 260. 

In the study of weeds as in the study of other plants it is well to 
group tbeni according to some of their points of agreement. 

In this treatise, I have given a brief popular account of 6ach family 
that contains one or more weeds here illustrated. 

Placing these cuts one to three to the page according to shape and 
size makes it impossible in many cases to arrange the species in approved 
sequence. In spelling and capitals I follow Gray's Manual, 7th Edi- 
tion. 

In the back part of the bulletin are duplicate copies of the decimal 
scale that any one can cut out and use for a measure, though these figures 
are not all natural size. 



W. J. BEAL. 




Digitized by 



Googk 



OBJECT OF THIS BULLETIN. 



This bulletin is not intended as a full text concerning weeds and 
remedies for disposing them ; the chief object is to furnish illustrations 
that will aid students in school and college and farmers out of school 
to recognize some of the more striking weeds. 

The descriptions are purposely short and mostly popular. The botan- 
ist will not need the text, but will consult a reliable text book such as 
Gray^s MamMl of Botwny, 7th Edition, The person not trained in botany 
will get little from the text. In case of the "pictures," in many cases 
they will not be very satisfactory to the uninitated. 

I hope that bulletin 260 and the present one will induce a few farm- 
ers at least to adopt better methods. 

While I cannot predict what new weeds may be introduced, thrive and 
spread in Michigan, I have included several not yet prominent because 
of their bad record in near-by r^ons. 

No person can know better than I do the very rapid increase in the 
number of weeds on Michigan farm^. As a rule each farm is annually 
getting more sorts of weeds and as each farmer is cultivating weeds, 
these are becoming more freely distributed in every field and along 
every roadside. 

EXPERIENCE OP THE GERMANS AND ENGLISH. 

What has been the experience of older countries, such as Germany 
and Great Britain? Previous to lfi60, it was a very common practice to 
mix old seeds with new of the same variety. The old seeds will not 
grow, or most generally if they do grow they produce inferior plants. 
Another common practice is to kill seeds of charlock by boiling or bak- 
ing, then assort the seeds into two sizes by means of a sie\'e. The 
larger seeds were used to mix with rutabagas, the smaller with turnip 
seeds. In such cases all the seeds which grow are good, but the purchaser 
is deceived in the quantity he buys and in the amount of which he sows 
on a given space. Old seeds, or seeds of another variety, were often 
dyed and used to adulterate good seeds of red clover and otlier species. 
Bulphur-smoking is often resorted to, to i-enovatc the appearance of 
worthless old grass seed. Some seeds are dressed with oil for a similar 
purpose. There were many experts in the business who carried on a 
regular exchange in doctored seeds. 

In a case in Germany, 59 per cent of seeds corresponded to the labels 
under which the articles were sold, and only 18.3 per cent were capable 
of germination. A sample of orchard grass contained 39 other species 
of seeds. In a sample sold for Meadow Foxtail, only one-half the seeds 
were of this species, and of the genuine seeds only 5 per cent were alive 
and capable of germinating, so that 100 lbs. of the seeds as sold furnished 
50 lbs. of inferior, worthless, or injurious foreign seeds and only 2^^ 
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lbs. of seeds capable of producing plants of the species for which they 
were sold. All the samples referred to came from dealers who ranked 
among "the reliable" in Germany. In 1868 over 3 tons of so-called red 
clover seed were sold to farmers .in the Saxon city of Chemnitz alone, 
of which two-thirds was yellow clover. Of 51 specimens of red clover 
seed, 31 were found to contain seeds of the dodder, "the destructive 
(parasitic) enemy of the clover plant." In another case, "of samples of 
timothy seed, the best yielded 99 per cent of sound seeds, the poorest 
15 per cent, while the average was 82 per cent" To the tradesmen 
"troublesome questions are put if the seed is found better or worse one 
year than another," so they get accustomed to adulterating and keeping 
seeds of about the same average year after year. One advantage of using 
dead seeds is that they tell no tales in thie shape of feeble plants, or 
of plants other than the variety desired. In Prussia at present, govern- 
ment experts are appointed to test seeds for merchants and for farmers 
and gardeners. 

In Germany, one or more Arms, formerly at least, ground up quartz, 
sifted it and colored it to resemble seeds of red clover, with which it 
was mixed. It requires close examination with a miscroscope to detect 
the quartz from jthe clover seed. 

In 1869, it is estimated that in Ehigland alone, 20,000 bushels of poor 
turnip seed was sown mixed with good seeds. A few brief experiments 
will enable anyone to tell which seeds are dead and which will grow, 
but it requires more time to tell which are weak and which are strong, 
or to tell which are true and which untrue to the name put on the pack- 
age. 

There appeared at one time, and perhaps it still exists, an organized 
agreement among seedmen of England, with perhaps some exceptionsf, 
to adulterate certain sorts of seeds to just such an extent. Pure fresh 
seed they quote as "net seed," while dead seed is quoted as "tri" or 
"000." In some seajsons they agree to adulterate cauliflower so that 
a package shall contain only 50 to 60 -per cent of good seeds. At one 
time 18 packages of seeds of cauliflower were taken to contain from 86 
to 24 per cent of good seeds, averaging 51 per cent; 18 samples of seeds 
of broccoli ranged from 86 to 35 per cent, averaging 51 per cent ; 18 of 
carrot seeds ranged from 61 to 14, and averaged 40 per cent of good 
seeds. The same number of packages of white turnip seed ranged from 
98 to 57, averaging 74 per cent of living seeds. 

In Great Britain they now have a law passed making it a fine of not 
over five pounds for the first offense and fifty pounds for the second 
offense to dye or kill and sell worthless seeds. Besides the fine, the 
court has authority to advertise the name of the offender in any news- 
paper at the expense of the guilty party. No wonder those who man- 
age farms in Germany, England and other old countries chafed under 
this imposition. They agitated the subject and began to enact laws 
with penalties attached to them. If I mistake not, the first seed-control 
station was started by Dr. Nobbe of Saxony in 1869 and many others 
have followed. 

Adulterations of seeds were discovered most ingenious in character, 
harmful in effect, and remarkable in amount. 

Since 1871. members of the Royal Agricultural Society of England 
have among their officers a consulting botanist, William Oaruthers, 44 




MICHIGAN WEEDS. 



283 



Central Hill, Norwood, London, S. E., who made his first report in 
1872, and continued in service certainly until 1905. His successor is 
still acting in the same capacity. Members of the society can avail 
themselves of his advice by paying a small fee varying in amount accord- 
ing to the service rendered. Although but few farmers avail themselves 
of the advice of the consulting botanist, the purity and quality of grass 
seeds and those of other forage plants, rapidly improved, until today 
there is very little cause for complaint. 



In the year 1910, 122 lots of seeds of red clover were selected by our 
agent where offered by the merchant for sale. These were examined at 
the Agricultural College and 51 kinds of seeds of weeds were detected. 
Nine samples only of the whole number contained no weeds. 

Seventy samples of clover seed contained seeds of Setaria viridis (green 
foxtail). 

Sixty samples contained Plantago lanceolata (buckhom). 

Fifty-eight samples contained PUmtago Rugelii (RugePs plantain). 

Fifty samples contained Rumex orispus (narrow-leaved dock). 

Forty -six samples contained Rumex Acetosella (sheep sorrel). 

Thirty-six samples coniSLined Polygonum Persicaria (lady's thumb). 

Thirty samples contained Chenopodium album (lamb's quarters). 

Twenty-three samples contained Plantago major (one of the broad- 
leaved plantains). 

Twenty-three samples contained Echimchloa crusgalli (barnyard 
grass). 

Twenty-one samples contained Ambrosia artemisiifolia. (common rag- 
Aveed). 

Seventeen samples contained Panicum ca/pillare (hair grass). 

Sixteen samples contained Digitaria sanguinalis (crab grass). 

Fifteen samples contained Potentilla numspeliensis. 

Fourteen samples contained Amaranthus retro flexus (our most com- 
mon rough pigweed). 

Thirteen samples contained Lepidium virginicum (one of the pepper 
grasses). 

Nine samples contained Setaria glatiea (yellow foxtail or pigeon 
grass). 

Nine samples contained Stellaria media (our most common chick weed). 

Eight samples contained Nepeta CataHa (catmint or catnip). 

Seven samples contained Lepidium apetaUim (a small pepper grass). 

Six samples contained Prunella vulgaris (self heal). 

Five samples contained Cer ostium mUgatum (mouse-ear chick weed). 

Four samples contained Bromus secaUmis (common chess). 

Three samples contained Rumex ohtusifolius (broad-leaved dpck). 

Three samples contained Anthemis Cotula (Mayweed). 

Three samples contained Oenothera biennis (ev^ening primrose). 

Three samples contained Daucus Carota (wild carrot). 

Two samples contained Digitaria linearis (narrow-leaved panicum). 

Two samples contained Ldthospermum arvense (red root). 

Two samples contained Lolium perenne (perennial rye grass). 

Two samples contained Portulaisa oleracea (purslane). 
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Two samples contained Cichorium Intyhus ( chick ory). 

Two samples contained Brassica nigra (black mustard). 

Two samples contained Cirsinm arvense (Canada thistle). 

Two samples contained Ousotita arvemis (dodder). 

Two samples contained Verbena urticifolia (nettled-leaved verbena). 

One sample contained Medicago lupuUna (black medick). 

One samx)le contained Ranunculus hvXbosus (bulbous crowfoot). 

One sample contained Raminculm repens (creeping crowfoot). 



The great mass of farmers and gardeners think to kill a weed by 
some royal easy process, such as mowing in a certain phase of the 
moon or a certain definite period in the year or by once or twice culti- 
vating. After the cultivator he waits until the leaves are several inches 
high before making the next effort. Such persons will always have the 
company of a weed after its firet introduction into his field or garden. 

To kill countless thousands of weeds coming from seeds^ cultivate the 
ground weekly during the growing season and do not permit the weeds 
to go to seed, or, if this is too costly, let the weeds have their own way 
except during the early growth of cultivated crops. Frequent cultiva- 
tion is necessary to a first class yield. 



In case of weeds in a lawn, most of them may be kept in check by 
enriching the ground liberally, enabling the better grasses to thrive by 
"driving the weeds to the wall.'' 



The following concerning quack grass, contains points that will apply 
to many other weeds. 

I have long considered quack grass, Agropyron repens, the worst weed 
that vexes the tiller of the soil in Michigan. It is because it holds its 
own well and spreads whenever there is a chance, and chiefly because 
the farmer does not recognize it until it is scattered far and wide. It 
is carried by the plow, harrow, and cultivator from one end of the field 
to the other. To have a farm well seeded to this grass is a calamity to 
be avoided. 

All that is needed to exterminate a field of quack grass is the right 
kind of a man who will carefully observe and study the plant, %hting 
with method and thoroughness. 

I have killed 100 or more patches and can speak from practical re- 
sults and success. Plants of this sort cannot gain any if the green 
leaves ar£ not alloxoed to appear. The nourishment stored in the white 
root stocks underground will aid tJw plant to send up slender leaves and 
if these remain, the plants gain and recruit, hut if the leo/ves start 
underground and are cut off before coming to the light, these white root- 
stocks are dra/wn on again to furnish food to start more leaves and 
thus, in time become exJiausted. If convenient, pasture closely for a 
whole growing season which prevents the production of new thrifty 
rootstocks then, if the sod be well turned under deep, rolled and har- 



NO VEEY EASY WAY TO DESTROY. 



TO KILL WEEDS IN A LAWN. 



HOW TO DEAL WITH QUACK GRASS. 
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rowed, much of the grass will be killed at once. Ordinarily I plow 
late in the fall or very early in spring, rain or shine, wet or dry, or 
even in Jnne, and cultivate with a shovel -toothed cultivator every three 
days till the middle of June, or later if starting the work later. Rarely, 
if the weather be wet and hot, cultivate every two to two and a half 
days. Keep all green leaves from showing themselves. Do not delay 
to see green leaves. A harrow that does not cut off the stems below the 
surface of the ground is not eflScient. 

The worst luck I ever had in this work was in summer-fallowing a 
piece of quack grass during a dry year. A good deal of it remained 
dormant and grew the following spring. 

One year T tried the application of salt on one side of the bank of 
a brook where cultivation was very inconvenient. The strip of grass 
was about four rods long and the slope about five feet. Whenever seen 
a little at a time two barrels of salt were freely applied for the whole 
growing season, and the next spring the grass started up in several 
places ready to continue the fight, which was abandoned on that line. 

For five years I tried (on the banks of a brook, or where there were 
only small patches) the following scheme, with great satisfaction: 

During the wet and growing part of a summer I put on tarred building 
paper, taking care to have it overlap and completely exclude every ray 
of light. Six weeks to two months is enough, possibly four to five weeks, 
if the weather is hot and wet. 

Very likely the reader will think this method costly and will hesitate 
and dally along, giving the grass a good chance to extend its domain. 
It is not worth while to plow deep or rake out the rootstocks. It is 
much better to be thorough in spring during a growing time than dur- 
ing a drouth. I mean that it can be subdued faster in wet weather 
than in dry. When very dry the underground stems remain dormant. 
Of course, small patches can be dug over with a hoe. 

Where one is neat and thorough he may prefer to take two or three 
years in the extermination,' growing two or three crops of com in succes- 
sion. 

With all the talk about the importance of sowing clean seeds, the 
killing of weeds by a rotation of crops, the value of plow, cultivation, 
harrow, mower, rake, hoe, spade, urgent appeals come from the man 
whose field of oats is yellow with the flowers of mustard or whose lawn 
is yellow with dandelions. 

He seeks information regarding 



In the absence of long continued and thorough experiments at this 
college in spraying weeds, I quote from bulletin 80, 1908, of the Experi- 
ment Station, North Dakota, where Professor H. L. Bolley began this 
kind of work in 1896 continuing ever since for fourteen years. After 
all, be "Is not over sanguine in thi? matter, still the proper handling 
of spraying machinery and proper spraying at the proper time gives 
splendid results in weed destruction without material injury to grow- 
ing cereals, to grass of the pasture lands or to lawn grasses. 

"In many places it is difficult to secure good apparatus at reasonable 
prices. Again, it is difficult to convince some that the cheap potato 
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sprayer, which has no power capacity, cannot be made to serve the pur- 
pose. 

"For use in grain fields, the cart should be fitted with a pole for 
two or more horses. The wheels should be of low form and have wide 
tires, 3^^ to 4 inches. For work on small farms the tank should hold at 
least 52 gallons. 

*^A11 parts in contact with the solution should be either wooden, brass 
or rubber. Even galvanized iron is readily destroyed by the solutions 
used to eradicate weeds. 

"The spray beam should carry nozzles sufficient to throw in a forceful, 
misty spray from one to one and one-fourth barrels of liquid for each 
acre of ground. The pump should give a pressure of about 100 or more 
])ounds per square inch, shown by a gaucre attached. Many questions are 
involved. The abundance and the sturdiness of the crop and the weeds; 
the climate, the growing season ; whether the weeds are growing in dense, 
persistent clumps, such as Canada thistles, and whether it is important 
to undertake to save the crop in the particular spots or not. Do not 
buy patent or highly advertised chemical-weed eradicators, but instead 
buy chemical substances on the market. 

"The station has used, successfully, in various sorts of weed-eradica- 
tion work, common salt, iron sulfate (copperas, green vitriol) copper 
sulfate, (blue stone of blue vitriol), corrosive sublimate (mercuric bi- 
chloride) and sodium arsenite (NaAs O.). Great care should be taken 
in using some of these. 

"This chemical method of weed eradication has the peculiar merit 
that the weeds may be attacked while a crop is being grown and the 
crops will still give an increased yield. 'Chemicals act differently upon 
the memt>ers of different families of plants.' 

"One field sprayer, with proper help, can spray from twenty-five to 
forty acres per day. 

"Good field sprays cost from ifOO to $150. Good hand sprayers, for 
dandelions and patches of Canada thistles, etc., may be had at J8 to 
JflO. Iron surfate in powdered form, ready for use in solution, was 
available in Grand Forks and Fargo for .90 to fl.lO per hundred 
pounds. 

"The question as to when to spray must be settled by a number of 
considerations, crop conditions, the weed growth, and weather. 

"Good results have been obtained in spraying oats, wheat and barley 
when the grain is eight to twelve inches high, to kill mustard and king 
head (giant ragweed). Mustard is most easily killed when it is just 
beginning to blossom, though iron sulfate is effective against this weed 
at all stages up to the forming of seeds. 

"The most effective spray for Canada thistle is sodium arsenite at the 
rate of l^A to 2 pounds per 52 gallons of water. The next most effective 
spray is common salt at the rate of one-third to one-half barrel to 52 
gallons of water, in either case to be used where the thistles are in com- 
pact masses. 

"In fighting the dandelion by means of chemical sprays, late experi- 
ments indicate that spraying will eventually give marked success, by 
using iron sulfate, spraying once a month. Plantain also gradully dies 
out under the spraying. For ordinary lawn purposes the ideal appa* 
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ratns is the compressed air type of hand spraying machine, keeping up 
a fine spray under high pressure, using two-pounds of iron sulfate 
for each gallon of water, or a weaker solution, one and one-third to one 
gallon of water. Do not spray until two or three days after cutting 
and then wait two or three days before cutting again. Spray on bright 
days. As seeds are blowing about a total and permanent eradication 
cannot be exi>ected. 

"Spraying has destroyed the following weeds; False-flax, worm-seed 
mustard, tumbling mustard, common mustard, shepherd's purse, pepper- 
grass, ball-mustard, com cockle, chickweed, dandelion, Canada thistle, 
bindweed, plantain, rough pigweed, rag-weed, cocklebur. 

"The writer wishes to emphasize two points: After killing most of 
the dandelions, do not n^lect to add seeds of June grass and keep 
fertilizing the lawn, as dandelions seldom do harm where the grass is 



thick." 
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Fig. 1 (1.) 
ASCOMYOETES. 

Ersot. Spurred njt, Claviceps pwrpwrea (Fr.X iTul. Fuiui bearing spores pro- 
duced in definite number (often 8) in specialized cells, asci. 

This is a poisonous fungus sometimes appearing on the grains of ry^ timothy, 
red top and other grasses and is mentioned here because its nature is frequently misun- 
derstood. 

About fifteen of these growths are here represented as projecting from a spike of 
meadow foxtail and four large growths from a spike of rye. This is only the first 
stage of the fungus, of which there are several others not represented, appearing 
the following year. 

Digitized by GooQie 
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OBASS FAMILT. OBAMmSAE. 

There are many widely different plants which in popular language have the name "grass'' attached 
to them, such as knot-grass, rib-grass, cotton-grass, sea-grass, eel-grass, sedge-grass, the clover and 
others, but these do not belong to the family here under consideration. 

Grasses which are grown chiefly for the use of their grain, such as Indian com, wheat, oats, bar- 
ley, rye, rice, doura are called cereals. 

Beades the cereals the family includes sugar cane, millet, bamboo, timothy, red-top. June grass, 
fowl meadow grass, blue joint, buffalo grass, orchard grass, meadow foxtail, the fescues, rye-grass, 
oat-grass, Bermuda grass, and other pasture grasses, and, as will here be seen, the family is conspic- 
uous for a considerable nimiber of weeds. 

The grass family heads the list of food producing plants, which are the foundation of all agri- 
culture. Of the staple crops of the United States, the grass family contributes about five-sixths of 
the total value. There are about 3,500 species of grasses. 




Fig. 2 (2). 

Quack OraM. Couch Gratf. Aaropyron repena (L.) Beau v. A mooths pale green perennial, 
very variable, 30-120 cm. high, with long creeping, Jointed' rootstocks; spikes 6-20 cm. long, erect or 
bent; spikelets 10-20 mm. long, 2-8-flowered, florets overlapping for three-fourths of their length or 
more; empty glumes each unsymmetrical. 7-11 mm41ong, first strongly 5-6-nerved, second 7-8-nerved, 
acute or notched, margins 8carious,Lfioral^glume about 1 cm. long, those above shorter, 6-nerved near 
the short awned apex. 

Found in Europe. North Africa, Asia'^and extensively naturalized in cultivated grounds in North 
America. The rootstocks fill the soil. muchSresembling those of June grass, except they are larger; 
the flat, twisted leaf-blades near the ground are not easily distinguished^ from those of timothy 
It seldom produces seeds till the plants becomes dwarfed by crowding. 

I have long considered quack grass the worst weed in Michigan because it holds its own well and 
■preada whenever there is a chance and chiefly because the farmer does not recognise It until it 
la fcatteied far and wide. 

Digitized by GooQie 
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Ffff. 3 (3.) 

Wild Oat. Avena fatua L. This annual plant baa much the 
appeaTance of the oats in cultivation, of which some consider 
this the parent form. The species has attached to the back of 
the floret a conspicuous awn, twisted and bent when dry, besides 
the firm floral glume is thinly clothed with stiff slender hairs, 
and these aid it much in distribution by adhering to the fleeces 
of animals and to the inside of grain sacks. Troublesome in 
Oregon, Oalifomia. Canada and neighboring regions where eereals 
are extensively grown, but as yet seldom seen in Michigan. In- 
troduced from Euroi;>e. 
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Flff. 4 (15). 

Stink Orut. EragrotUt meoattaehya 
Koder) link. {B. major Host. B. eragrodU 
(L.) K&nt. E. poamridiB Beau v.) A spreadins 
and much branched annual, » 10-25 cm. hish. 
the leaves bearing glands that secrete a sub- 
stance very offensive to grazing animals. 
Panicle ovoid or linear rather dense. 5-15 cm. 
long; sQ^kdets flat, lead-colored. 8-20 flowered. 
Sandy waste places; introduced from Europe. 




h 



(PIf 4a.) 

BraoroMtti hyvnoide$ (Lam.) B. 8. P. iEra- 
grottU reptant Nees.) A light green prostrate, 
much branched and verr variable annual, 
extensively creeping late in the season along 
ditches and wet land, 5-30 cm. high; spikelets 
flat, 10-40 flowered, borne on open panicles. 
Extensively distributed in the United States. 
Oanada, Mexico and South America. The 
little thing seems to have no good common 
name. 
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Fig. 6 (5). 

Soft Chess. Bromua hordeaceus L. {.Bromus 
mollis L.) This plant is becoming frequent in 
waste places; an annual, 10-45 cm. high. The 
whole plant is soft hairy. Introduced from 
Europe. 



Field Chess. Bromus arvensis L. and 
Smooth Brome-grass. Bromua racemosu€ L. 
Mentioned in Bulletin 260. are only rarely met 
with in this country. They have much the 
appearance of the common chess of our wheat 
fleids, excepting the spikelets are softer and 
the awns longer. Some authors believe these 
thxee are mere forms of the same species. Ail 
of them are natives of Ehirope. 




Fig. 6 (7). 

Chess, Cheat. Bromus secalinua L. Too 
common where it thrives with winter wheat, 
because like wheat, it needs to make some 
growth in autumn and matures in summer 
ready for harvesting and threshing with the 
wheat from which it is not easily wholly sep- 
arated. 

Specimens of this plant are occasionally met 
with in the field and harvested with red clover 
cut for sesd. After threshing it goes with 
clover seed into a machine for a thorough 
rubbing which takes off some of the adherent 
inner chaff and often breaks off a little from 
one or both ends of the grain. Grains of chess 
thus mutilated are not uncommonly found 
mixed with clover seed and the two are sown 
at the same time. Introduced from Europe. 
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Fig. 7 (8). 

Barren Brome Grass. Bromua sterilis L. 
A soft annual appearing in several places in 
the (tate. about 50 cm. high. The drooping 
spikelets are correctly shown at A. Introduced 
from Europe. 



Fig. 8. 



Downy Brome Grass. Bromus tedorum 
L. Stems erect, tufted, slender. 30-60 cm. 
high; leaves softly pubescent; panicle broad, 
one-sided, drooping, 6-15 cm. long; spikelets 
10-20 mm. long. 

Grand Rapids, Detroit. Bay Ck>unty, spread- 
ing rapidly where introduced. Naturalized 
from Europe. 
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Fig. (0). 

Suidbur. Bur Oraw. Cvndvnu trdnUoi- 
det L. Annual, with flattened spreading 
branches, about 30 cm. Wgh. Each usuaUy 
bearing 6-20, haid formidable burs inside of 
which the grains are produced. ^ ^ 
*%The numerous, sharp diverging and minutely 
barbed prickles enable the burs to adhere to 
fleeces ox animals and gain free transportation. 

Sandy fields, borders of streams and lakes, 
widely distributed in North America and South 
Amenca. 




Fig. 10 (10). 

Bermuda Orata. Seutoh Graaa. Dos'a- 
tooth Oraaa. Cynodon DactyUm (L.) Pers. 
iCapriola Dadulan^ This grass-weed is a child 
of tne sun ana thrives all over hot countries, 
but at the same time it is a very valuable 
grass for pastures in the southern United 
States and is the very best thing to hold the 
fine soli on the artificial banks bordering the 
Mississippi. ^ ^ ^ ^ , 

The stems creepliig on the surface and below 
are large, stout and wiry, making the land diffi- 
cult to cultivate. In the southern states. 
Bermuda grass is the worst weed cotton growers 
have to contend with. In central llichigan 
the plant is killed back to the ground with the 
first hard frost, and during winter it is usuaUy 
killed several inches below the surface. The 
succeeding year it starts with great deliberation, 
sca^y showing itself before July. Its season 
of about three months gives no proolise of value 
for_pasture in Michigan. ^ ^ . .... . 

When everything is considered, I tUnk 
quack-grass is one of the worst weeda that 
vexes the farmers of the state. ^ In a number 
of places, I know Beimuda and quack gran 
have come in contact and both have iltemDtad 
to occupy the same ground at the same tima 
with the result that very Uttle quack grass la 
left after Bermuda has once taken hold. 
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Fig. 11 (11). 

Small Crab-mas. Digiiaria humifiua Tera, (Panicum Uneare Krock. Syntherisma 
HnearU (Krock.l Nash.) A smooth, slender annual with steins usually prostrate, 
sprsadins, 15-36 cm. mgh, each stem bearing 2-6 Blender one-sided spikes. Whole 
plant of a reddish hue, not rooting at the nodes. Common in thin lawns and pastures 
late in the summer. Unless crowded the stems are prostrate. Introduced from 
Europe. 

If lawns and meadows are enriched, the better grasses and clovers will crowd this 
plant out. 
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Fig. 13 (13). 

Barnyard Gratt. BOiinochloa cnu-gaUi 
(L.) Beauv. {Panlcum crw-gaUi L.) A coarse, 
erect or spreading annual, 30-120 cm. high. 
Spikes dense, alternate, simple or compound, 
2-8 cm. long bearing spikdets on two sides 
of a three-sided rachis. Very variable in size 
and color. Waste grounds especially where 
moist, flowering all summer. Throughout the 
wanner regions of both hemispheres. 



Fig. 14 (14). 

OOOM or Tard-craif . Bleiuine indica (L.) 
Gaertn. A coarse, erect or spreading annual, 
15-16 cm. high, each stem bearing at the apex 
or near it 2-6 diverging spikes, 6-7 cm. long. 
Rachis flattened. More common in tropical 
and warm temperate regions than in lachigan. 
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Fig. 16 (16). 

Squirrel-tail Orait. Hordeum iyJbatum L. 
Other common names are Skunk Grans, Wild 
Barley. A smooth, slender, tufted annual, 
biennial or perennial, 30-45 cm. high. Spikes 
4-7 cm. long, rachls very %lender soon breaking 
at each joint the*^ioweit portion of/ which Is 
barbed and sharp-pointed, making* a formidable 
weapon to pierce the gums of cattle and sheep. 
The spikelets are three in a clusters each with 
two Blender awns, 4-6 cm. long. Very graceful 
and omamentil jbefore the niikes break in 
Dler^. Native of this country and widely 
oiBtributed. Fortunately seldom abundant 
except on moist alkaline soil. It yields readily 
to good cultivation. 




Fig. 16 (10). 

Low Spear Orau. Poa annua L. A soft, 
smooth, Ught green annual, stems weak, com- 
pressed. 5-30 cm. high. Panicle green or 
purplish. This grass will produce three crops 
a year In central Michinn Found almost 
everywhere, in the vegetable^ garden and in a 
dense lawn. The^eoterpriae of this little grass 
is eciual to that of the English sparrow. In- 
troduced from Europe. In shady places, 
where well fertilized and watered it produces 
a very pleasing lawn. 
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Fig. 17 (17). 

Old-wltoh Orast. TleUe Orast. A 
TumlOa-WMd. Panimm eapOlare L. An 
erect, Bpreading, haiir, much-branched annual, 
SO-eo cm. Uch; beaifns openpanicles half the 
lencth of the entire plant. The branches very 
deader and rather stiff; the whole panicle when 
mature, breaking from the plant and carried 
(or Ions distances by the wind. Native to 
this country. 




Fig. 18:(18). 

Switch Orau. Panieum viroahun L. The 
stem smooth, wiry, erect, 00-150 cm. high, 
usually forming large tufts, ^th creeping strong 
root-stocks, long, flat leaves and ample spread- 
ing panicles, sometimes 60 cm . long. Sandy soil, 
usually along lakes and streams. Extensively 
distributed in the United States and Mexico. 
Rather ornamental, seldom much of a weed in 
Michigan. 
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Fis. 19 (20). 

Blue Orus. Flat-ttemmed poa. Wire 
Orus. Ganadian Blue Grau. Poa com- 
presaa L. Bluish green, stems firm, smooth, 
much compressed, 30-60 cm. high from creeping 
rootstocks. Panicle usually contracted, 6-10 
cm. long. Dry soil, extensively naturalized 
from Europe. 

The ''seeds'* are sometimes'used to adulterate 
those of June grass. Of the smaller details, 
perhaps the best single one to distinguish this 
grass from Kentucky blue grass is to be seen 
in figures of the spikeiets, especially the palets. 



I 




Fig. 20 (21). 

June Graff. Kentucky Blue Graff. Spear 

Graff. Poa pratengis L. A very common 
and variable widelv distributed perennial; 
stems smooth, scarcely compressed, 10-120 cm. 
high, from copious running rootstocks: blades 
more or less compressed unless moist, 5^0. 
rarely 60-150 cm. long, the edges usuailv 
paraUel, the apex very abruptly boat-shaped; 
panicle when open about as wide as high, very 
extensively distributed in Europe. Asia, North 
and South America. 

Our plants in cultivation introduced from 
Europe. This is one of our worst weeds for 
the garden and low moist fields in cultivation. 
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Fig. 21 (22). 

Kye. Secale cereaie L. An erect, daucous 
fan annual, 1-2 m. high. Spikelets usually 
two-flowered, in a cylindrical spike, sessile, 
compressed, one at each joint on alternate 
fides of the rachis. A hardy plant, often a 
weed in fields of wheat, introduced from 
Europe. 




Fig. 22 (25). 

Porcupine Grau. Stipa spartca Trin. A 
icraceful, erect, tufted perennial, 50-120 cm. 
high. Leaves narrow, long acuminate, panicle 
few-flowered, 12-15 cm. long. Rather scarce 
in Michigan. A pernicious weed, on account 
of its barbed "seeds." 
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Fig. 23 (24). 

Piceon Grasf. Oreen Foxtail. Setorio 
viridts (L.) Beauv. (Chaetochloa wndw (L.) 
Nash.) Stems erect, 30-60 cm. Wgh. Sheaths 
not compressed, not tinged with red; blades 
flat, not twisted. Spike-Uke panicle erect, 
green, nearly cylindrical, 3-8 cm. long, bristles 
for each spikelet 1-5. often 10 mm. long, barbed 
upwards. Very common in cultivated fields, 
oftener met with in clover seed than any other 
weed. It much resembles small plants of 
Hungarian grass; naturalized from Europe. 



Pig. 24 (23). 

PlgeonlOrau. Yellow Foztmll. Setaria 
alauca (L.) Beauv. {Chaetochloa glauca (L.) 
Bcrlb.) Stems erect, compressed below, 30-60 
cm. high' sheaths loose, compressed, more or 
less tinged with red; blades flat twisted. Spike 
stiff, simple, cylindrical usually tawny yeuow. 
6-10 cm. nigh, awn-like branches, 6-13. Darbed 
upwards. 

A common annual weed found in cultivated 
ground and waste places in many regioiia of 
the world. It starts much later than our 
other species of pigeon grass, S. viridU, In- 
troduced from Europe. 
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SEDGE FAMILY. OTPEBAOEAE. 

A I&rgB temily of grass-like or rush-like plants including about 3,000 species widely distributed over 
the worid, neany afl of which are of little or no value to the farmer. Most of them thrive In 
marshes or on wet land. The leaves of sedges are placed one above or within the other on three 
sides of the stem, while the leaves on a straight stem of a grass plant are placed on two sides of the 
ttem.^Some seoges are cut and cured making hay of very poor quality, known as marsh hay. 





Fig. 25 (26). 

TeUow Nut Graft. Cypenu esculerUua L. 
Sedges are very difficult of identification except 
by an expert. The cut gives a good idea of 
the top or a moderate sized plant, 30-70 cm. 
Ugh. Perennial by rootstocks bearing tubers, 
one shown in the figure at b. Sometimes 
troubleeome on low land. Remedy for the 
aestruction of most all sedges is thorough 
drainage of the land. 



Fig. 26 (27). 

Ovoid Spike Buih. Elcocharia ovata 
(Roth.) R. & S. A slender, tufted annual, 
6-40 cm. high; each stem bearing at its base 
several short leaf sheaths and at top a single 
egg-shaped spike, 2-7 mm. long. Very variable. 
Sometimes troublesome In wet land, as are also 
to some extent several other species much 
resembling this one. except in size and shape 
of the spike. Widely distributed. To get rid 
of it, drain the land. 
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BUSH FAMILY. JUNOAOEAE 

This is a small family containing about 200 species of grass^ike and sedge-like plants widely dis- 
tributed, growing in tufts in moist land. (Fig. 27.) 

ULT FAMILY. ULIAOEAE. 

Most people have some conception of the meaning of the word lily, though they may not recog- 
nize onions as members of the family. The worid over there are 1,300 species in a restricted 
sense or nearly 1,900 in the broader sense. Botanists are not all agreed on this point. 

Some people would rank leeks found in the woods in early spring as weeds, because they taint 
milk from which butter is made, though a few people like leeky butter. (Fig. 28.) 




Fig. 27 (28). 

Slender Buih. Juncus tenuis Willd. A 
small plant. 15-40 cm. high: stem wiry; the 
lower leaves about half as high as the stem; 
some of the upper leaves projecting above the 
flowers. 

In dry or moist soil, especially along roads 
and paths, now spreading extensively in many 
regions. Seldom recognized. 



Fig. 28 (29). 

Field GarUc. WUd Garlic. Wild Onion. 

Allium vineale L. Like some other species 
this oneTnot only produces bulbs in the ground, 
but in place of flowers at the top it has acquired 
the habit of producing|bulblet8 more or less. 
The hollow stems are slender, a few in a bunch, 
30-90 cm. high. Field garlic is slowly extend- 
ing its domain into grass land and fieldscof wheat 
and is killed with much diflBculty. The bulblets 
are about the size of kernels of wheat, and on 
this account are sometimes sown with seed 
wheat or ground in with the flour. , 
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Fig. 29. 

Stlnclng NetUe. Great NetUe. Urtica 
dioica L. A rather stout, vigorous, stinging 
perennial, 60-90 cm. liigh; leaves ovate, heart- 
shaped, apex acuminate; flower clusters lar^e, 
much branched, mostly dioecious. Waste 
places. LanFing, Bay City, Manistee. In- 
troduced from Europe. 



Fig. 30 (30). 

Slender Nettle. Urtica gracUis Ait. A 
slender perennial, sparingly branched, 30-180 
cm. high, armed with stinging hairs; leaves 
narrow, 5-10 cm. long. Moist soil, common. 
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BUCKWHEAT FAMILY. POLTOONAOEAE. 

Mostly herbs with entire leaves and stipules in the form of sheaths extending around the stem; 
flowers with a calyx more or less persistent; ovary one-celled, becoming an achene in fruit, flat- 
tened or 3-4- angled. Among its 800 SMCles the family contains few of economic importance, but 



is rather conspicuous for the weeds it affords, 
others. 



Here are sorrels, docks, knotweeds, smartweeds uid 







Fig. 31 (31). 

Knot-crus. Door-weed. Polygonum 
aviculare L. A slender, prostrate or erect 
annual (perennial farther south), dull or bluish 
green in color, usually less than 30 cm. high; 
leaves small; flowers small, inconspicuous; fruit 
a triangular achene, dull, minutely granular 
and striate. Common along paths and about 
door yards. Native to this country, Europe 
and Asia. 



Fig. 32 (32). 

WUd Buokwheat. Black BindWMd. 

Polygonum Convolvulu8 L. An annual, twin- 
ing or trailing vine, 10-90 cm. or more long 
leaves heart-shaped or halberd-shaped, pointed 
flowers greenish In slender, interrupted racemes . 
fruit three-anded, dull, black; in cultivated 
annual crops. Introduced from Europe. 
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Fig. 33 (33). 

Enot KnotW6«d. Polygonum erecium L. 
Annual, smooth, stem erect, usually simple; 
leaves oval, obtuse, 13-60 mm. long; flowers 
ydlowish-green. 

When compared with P. aviculare, it is taller 
with larger leaves and larger fruit. Seldom a 
weed of any importance; native of this country. 



Fig. 34 (34). 

Smart-weed. Polygonum Hydropiper L. 
A smooth, reddish, peppery, erect or spreading 
annual, 30-60 cm. high; leaves narrow, 2-8 cm. 
long- spikes nodding, interrupted, as long as 
the leaves: flowers mostly greenish; acnene 
2-3-sided, dull, granular. Wet land ; introduced 
from Europe into this section; possibly indi- 
genous in toe northwest. 
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Fig. 35 (36). 

Penntylvanla Penlcaria. Polygonum 
pennMylvanicum L. Annual, fmiooth below, 
erect, Fimple or branched. 30-90 cm. high; 
peduncles and pedicels glandular; leaves lanceo- 
late; racemes 2-4 cm. long; flowers bright rose- 
color; achenes flattened, nearly circular, Jet 
black, about 3 mm. long. Moist soil; native 
to this country, Canada and the eastern United 
States. 



Fig. 36 (36). 

Pale Penloaria Polygonum lapathifolium 
L. Annual, smooth, the pedicels glandular, 
branching, 60-240 cm. high; leaves lanceolate, 
4-20 cm. long; spikes slender, rather dense, 
drooping, 1-5 cm. long, achenes flattened, 
shining; wet places, common, very variable, 
throughout temperate North America. In- 
troduced from Europe. 



Digitized by 



Googk 



MICHIGAN WEEDS. 



309 




Fig. 37 (37). 

Lady'i Thumb. Polygonum Pergicaria L. Annual, usually smooth, much branched 
unlesA crowded. 15-dO cm. high; leaves lanceolate, roughish. often marked by a dark 
triangular or moon-shaped spot near the middle, gi\1ng rise to the common name; 
racemes dense. 2-3 cm. long; calyx pink to dark purple; achenes smooth, shining, usually 
flattened, 2-3 mm. long. Fields and waste places very common. Introduced from 
Europe and widely distributed. 

5 
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Fig. 38 (29). 

Tall Sorrel. Sour Dock. Rumex Acetosa L. An erect, sour, smooth, dioecious 
perennial, 30-90 cm. high; spreading by rootstoclcs. leaves oblong, arrow-shaped, 2-10 
cm. long; racemes erect, crowded or interrupted, calyx green, winged in fruit, orbicular, 
heart-shaped. 3.5-4.5 mm. long. Sparingly naturahzed from Europe. 
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Fig. 39 (40). 

Slieep Boml. Red-topped Sorrel. Field Sorrel. Rumex Acetosella L. 'An erect, soiir.dioecious 
annual or perennial, spreading by running rootstocks, 10-30 cm. high; leaves mostly narrowly 
hastate, usually widest above the middle-, flowers in erect, interrupted racemes. 

Widdy distributed throughout most' of North America. Mostly introduced from Europe. In many 
places a common weed, though it is very scarce in cultivated land of the college farm. 
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FiK. 40 (41). 

N&rrow-le&Yed Dock. Curled Dock. Rumex^crisvus L. Perennial with a deep lap root 
smooth, rather slender, erect, 90-160 cm. high; leaf-blades cordate, lanceolate, acute, with wavy- 
curled margins: panicle rather open: flowers rather loosely whorled, valves circular, heart-shaped, 
nearly entire, 2.5-3.5 mm. long, each bearing a tubercle. Very common and well known as a 
bad weed. Introduced from Europe. Not diflScult to manage with a good rotation of crops. When 
it appears in a meadow, wait till the stem runs up and gets some strength, beiorr seeding. When 
ihe ground is soft, thrust a spade erect near the plant, prying with spade and puUing with the 
otner hand and out comes all the main root. 
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Fig. 41 (44). 

Wlll0W-le&Y«d Dock. Rumex mexicanus Meisn. (R. solicit oliua.) A smooth, 
liKht green, erect, perennial, 30-90 cm. high, with a strong tap root; leaves linear- 
lanceolate; panicle very dense; calyx deltoid-ovoid: about 3 mm. long; tubercles three, 
large; achene dark red, shining. Native of North Eastern North America. Widely dis- 
tributed, not yet common in Michigan. 
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Fig. 42 (42). 

Broad-leaved or Bitter Dock. Rumrx obiusifolia L. A smooth perennial, with a 
deep tap root; stem simple, stout, erect, 60-120 high; lower leaves heart-shaped, oblonc- 
lanceolate. the upper narrower, the margins only slightly wavy; flowers loosely 
whorled, valves (part of calyx) ovate-hastate, -with some teeth on the sides near the 
base, the larger tubercle ovoid -elliptical, the other two rudimentary; achene dark red. 
smooth, shining. Fields and roadsides, less common than R. crisptu. Introduced 
from Europe and A^idely distributed. 
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Fig. 43 (43). 

P&tlenoe Dock. Rumex patienlia L. A tall, erect, perennial from a stout tap root, 
00-150 cm. hish; lower leaves ovate-lanceolate, long-petloled, 80-30 cm. Ions, the up- 
per narrower; panicle dense, whorled; wings cordate, nearly entire. 4-9 mm. long, one 
tubercle, 2-3 mm. long, ovoid, the other two wanting or rudimentary. Becoming com- 
mon: naturalized from Europe. 
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GOOSEFOOT OR PIGWEED FABIILT. CHENOPODIACEAE. 

Chiefly annual herbs, of weedy a.spe<^t so far as this country is concerned; flowers very incon- 
spicuous, each pistil bearing a single seed. Economic plants are spinach and beets. A small fannily 
of 550 species widely distributed. 




Fig. 44 (45). 

Spreadlnc Orache. A triplex patula L. A 
dark green, spreading annual 30-120 cm. high; 
leaves petioled, the blades narrowly lanceolate- 
hastate. 2-10 cm. long, sparingly toothed or 
three-lobed below; flower clusters in rather 
slender spikes, the two kinds together or 
separate. Naturalized from Europe. Not 
common nor troublesome. 



Fig. 45. 

Halbeni-le&Yed Or&ohe. Alriplex patula 
haslata (L.) Gray. A pale green or purplish, 
fccurfy annual, 30-70 cm. high; leaves with 
slender stems, the blades of the lower broadly 
triaqgular-hastate, entire or sparingly toothed; 
very x^ariable. Salt meadows and waste places 
along the Great Lakes. Not very troublesome. 
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Fig. 46. 

BuMian Pic weed. Axyria amarantoidea L. A coarse, erect, branching, very leafy 
annual, 60-120 cm. higb. clothed with short, star-shaped hairs, turning white with 
maturity. 

Not yet known in Michigan but should be diligently looked for. Found near Win- 
nipeg, Canada, as imported from Russia and is spreading rapidly. 
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n«. 47 (46). 

Pigweed. Lamb'i Qu&iten. Chenopo- 
dium album L. Annuftl. pale green, branching 
much. 30-300 cm. high; leaves varying from 
rhombic-ovate to lanceolate, the lower more or 
leas sinuate-lobed or toothed; flower clusters 
dense, simple or compound. Introduced from 
Europe and widely distributed in North Am- 
erica. One of our commonest weedd^every- 
where in annual crops. A variety, vijide is 
bright green, le^s mealy and has less dense 
Inflorescence, found \Tith the above. 



ng. 48 (47). 

Mttzloan Tea. Chenopodium ambroHoideM 
L. A smooth or slightly nandular. not mealy, 
strong-scented, leafy annual, 60-90 cm. bi^: 
leaves with short stems, oblong-lanoeolate. 
entire or wavy-toothed, spikes leafy, densely 
flowered. Naturalized from tropical America 
and widely distributed. Not prominent in 
Michigan. 
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Fig. 60 (49). 

Oak-le&Yed Oooiefoot. Ckenopodium 
glaucum L. Annual, spreading, a-30 cm. high; 
leaves pale green above, white-mealy below, 
mostly oblong, sinuate-dentate, 24 cm. long; 
spikes small axillary. Often found in waste 
places over much ox the globe, coming to this 
country from Europe. 




Fig. 51 (50). 

Maple-leaded Goosefoot. Ckenopodium 
hypriaum L. Annual, bright green, not mealy. 
30-120 or more high: leaves thin, cordate, often 
ovate-rhombic, the lower, 8-15 cm. long, taper 
pointed, 1-4 large teeth on each side; racemes 
loosely panicled, leafless. Nati^'e to North 
America and Europe. Not a prominent weed 
in Michigan. 



Digitized by 



MICHIGAN WEEDS. 



321 




Fig. 52. 

Netfle-le&Yed Ooosefoot. Ctienopodium 
murale L. Annual, scarcely mealy, loose, 
brancbed. 30-60 cm. high; leaves bright green 
with petioles, blades rhombic-ovate, coarsely 
and snaiply toothed, 4-8 cm. long: spikes in 
loose axillary panicles. Widely distributed, 
coming from Europe. Not prominent in this 
state. 




Fig. 63 (51). 

Many-seeded Goosefoot. Chenopodium 
potyspermum L. Annual, not mealy, usuallv 
much-branched, 15-90 cm. tiigh; leaves petioled, 
entire, mostly oblong, 2-6 cm. long; slender 
panicles abundant, calyx not completely cover- 
ing the seed. Sparingly naturalized from 
Europe. Scarce in Michigan. 
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fig. 54. 

Uprlclit OooMfoot. Chenopodium tarbu 
cum L. A dull sreen annual, scarcely mealy. 
30-90 cm. high; leaves triangular, or narrowed 
at the base coarsely toothed, the larger, 6-10, 
cm. long; spikes erect, crowded in a long panicle. 
Naturalized from Europe. Not abundant. 
Waste grounds. Lansing, Ionia, Flint, Grand 
RapidSp Ann Arbor. 



Fig. 55 (52). 

WInfed Pigweed. CydoUma airi^tieifol' 
ium (Spreng.) Ooulter. A densely tiushy- 
branched, pale green annual becoming purpAe. 
a tumbleweed, 10-40 cm. high; leaves petioled. 
blades lanceolate, 'sinuate-toothed, 2-6 cm. 
long; panicles loosely flowered. Occasional, 
coming from the west. Lansing, Port Huron. 
Manistee, Keweenaw County. May be expected 
wherever Russian thistles grow, as both follow 
raUways, ballast of ships, and both are tumble- 
weeds. 
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Fig. 66 (63). j 

BUMUn Thiftle. SaUola Kali tenuifolia O. F. W. Mey. (SeUsola Tragus L.) A ' 
dense vi bushy annual, 30-90 cm. high, a tumbleweed; young plants soft, succulent, 
bearing cylindrical leaves, 3-7 cm. long, relished by sheep; leaves of older plants awl- 
shaped, prickly-pointed; the whole plant streaked and splashed with bright red when | 
mature. Especially troublesome in spring wheat and other annual crops. Introduced 
into the Northwestern States from Russia, and from there spread eastward carried by 
railway trains and mixed with seeds of alfalfa and red clover. 

i 
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THE PBIGKLT PIGWEEDS. AMARANTH FAMILY. AMABANTHAGSAE. 

Weedy herbs; flowers greenish-white, minute, surrounded by prickly bracts or scales, often colored. 
A small family including about 425 species, >nostly.growing in tropical ^regions. 




Fig. 67 (64). 



Western Water Hemp. Acnida tubercu 
lata Moq. An erect, slender, dioecious annual, 
30-90 cm. liigh; leaves lanceolate or rhombic- 
ovate, usually acute, 4-12 cm. long; spikes 
mostly loose or interrupted; flowers surrounded 
by soft prickly bracts. Frequent along the 
Grand River Valley. Native to this country. 

Some plants of this species are prostrate but 
seeds of toe prostrate do not all of them produce 
prostrate forms. 



Fig. 68 (55). 

Prostrate Amaranth. Amaranthus bliM- 
des S. Wats. A smooth, pale green, much- 
branclied. prostrate annual, 12-60 cm. or more 
long; leaves obovate or spatulate, 0.5-2 cm. 
long. In waste places, especially along rail< 
roads. Naturalized from the west. 
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Fig. 59 (56). 

Tumble Weed. Amaranthus graeeuana L. 
CA. albtu L.) A smooth, pale green, bushy, 
branched annual. 30-60 cm. high; leaves oblong 
or spatulate. 0.5-1.5 cm. long; bracts awlshaped. 
Naturalized from tropical America, and \\1dely 
distributed in North America. Sandy and 
gravelly, well drains soil, becoming when 
mature a model tumble weed. 



Rg. 60 (57). 

OrMn Amaranthut. Bouch Flcweed. 

Amaranthus hybridus L. (A. chlorostachya 
WiUd.) Usually slender, erect, dark green, 
nearly smooth, annual, 60-240 cm. high; leaves 
bright green both sides; spikes slender-cylin- 
drical, bracts rather long. Cultivated grounds. 
Common east, but scarce in Michigan. In- 
troduced from tropical America. 
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Fig. 61 (58). 

Bouch PlfWMd. Ked-root Flfweed. 

AmararUhus rareflexw L. Rough and more 
or less pubescent, rather light green, leaves 
long petioled, ovate or rhombic-ovate, wavv 
margined: spikes thick, crowded, stifT. Much 
like the foregoing species; the prevailing one 
in Michigan. Very common in annual crops 
of com, beets, beans, potatoes. Introduced 
from tropical^ America. 



Fig. 62. 

Spiny Amaranth. Amaranlhiu 
L. A smooth, bushy-branched annual, 30-100 
cm. high, considerably resembling A. rttrt>- 
flexu$; leaves rhombic-ovate, dull green, 
differing from others described in having a 
pair of stiff spines at the base of each leaf. 
Common south, but rare in Michigan. In- 
troduced from tropical America. 
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A single weedy plant, is native to the northern states. The small family contains 
about 85 species mostly native in the Tropics. 




Fig. 63. 

Folnweed. Soolnroot. Flceon Berry. Phvtolacea decandra L. A tall, erect, 
smooth perennial, 1-1.5 m. high, tinged with red late in the season, roots large, fleshy, 
poisonous; leaves petiolate, oblong-lanceolate, acute at both ends; flowers in thin 
racemes, 4-16 cm. long; the berries dark puiple, much liked by birds. Naturalized 
la Surope. Young shoots sometimes eaten live asi^racus. 
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FOUB O'GLOOK FABSILT. NTOTAOINAOBAE. 

Mostly herbs, with simple, opposite, entire leaves and regular flowers; ovary enclosed in the base of 
a hardened calyx. 

About 250 species of wide range, only two have been introduced into Michigan, besides the 
four o'clock sometimes cultivated. 




Fig. 64. 

Heart-leay»d nmbr«lla Wort. Oxybaphus 
nuctaaineu9 (Michx.) Sweet. iAUiania nyda- 
ffinea Michx.) Perennial from a stout tap root, 
nearly smooth; stem angled, repeatedly forked. 
30-150 cm. high; leaves broadly ovate, heart- 
shaped, 4-8 cm. long; involucre next the flowers 
more or less persistent to aid in} distributing 
seeds; sepals red. Introduced from the south 
and west. 

Found at Richmond, Oakland county and 
at the Agricultural College. 

Mentioned here because in the Botanic 
Garden, it behaves much like narrow-leaved 
dock, and is likely to become troublesome. 



Fig. 65. 

Hairy UmbrelUpwort. Oxybavkuu hirnOus 
Pursh, nas been found at Grand Rapids. It 
differs from the preceding in being glandular- 
hirsute, leaves sessile, lanceolate, narrowed at 
the base, considerably resembling the pre- 
ceding. 



Digitized by 



Googk 



MICHIGAN WEEDS. 



329 




KNOTWEED FAMILT. ILLEOE- 
BKAGEAE. 

The plants of this small family much re- 
semble those of the Pink family, and by many 
authors are placed in that family. 

Fig. 66 (59). 

Xnawel. Sderanthus annuus L. A 
homely, light colored, much branched, little 
weed, 4-12 cm. high; leaves awl-shaped; flowers 
obtuse, seed held by the hard persistent calyx; 
having the appearance of a dry-ground chick- 
Naturalized at the Agricultural College and 
at Ann Arbor. Introduced from Europe. 



OABPET-WEED FAMILT. AIZOAOEAE. 

Mostly herbs, prostrate and branching, 
differing from purslane and the chickweeds by 
having the ovary two-several-celled, stamens 
and petals sometimes liumerous. About 500 
species, mostiv of warm regions, only one 
having reached Michigan. 

Fig. 67 (60). 

Garpet-weed. Indian Ghlokweed. MoUugo 
verticuUUa L. A smooth, prostrate, much- 
branched annual, forming mats; leaves in 
whorls, spatulate. Introduced from farther 
south. Sandy fields and roadsides in the 
central and southern regions of the state. 
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FINK FAMILT. OABTOFHTLLAOEAE. ' 

This rather larfe family of herbaceous plants includes such a variety that it is 
difficult to define to any except botanists. It contains many sorts of pinks and 
carnations, and is one ^f the families abounding in weeds. 

There are about 1,500 species, most abundant in the northern hemisphere, especially 
in Europe. 




Fig. 68 (61). 

Cookie. Gom Ooolde. Agrodemma GUhago L. A tall, silky, erect. faU annual; 
30-90 cm. high; flowers large, red or pink, scarcely a weed except in fields of wheat; 
seed black, poisonous. Introduced from Europe. 
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Fic. 69 (62). 

ThyiBM-lMTed Sandwort. Arenaria ter- 
pyUitolia L. A Ught-colored annual, slender, 
much branched and spreading, roughish, 5-15 
cm. high; leaf stems short, blades ovate, acute, 
4-8 mm. long; flowers small, white, numerous. 
Sandy soil. Introduced from Europe. 



Fig. 70 (63). 

Larger Moute-ear Ohlokweed. CerasHum 
vulgatum L. Annual or biennial, clammy- 
hairv, tufted, spreading, 15-40 cm. high; leaves 
mostly oblong, 12-20 mm. long; flowers small, 
white in loose compound cymes. Fields and 
gardens common. Introduced from Europe. 

CerasHum arvense L. and its variety oUong- 
ifolwm, also C. viscosum and perhaps other 
species are occasionally met with, but, as yet, 
tney are of little importance. 
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Fig. 71. 

White Gampion. Lychnis alba Mill. (L. vespertina 8ibth ) Biennial, looeely 
branching.* Klandular, hairy. 30-60 cm. high; leaves ovate to ovate-oblong, acute 
2-6 cm. long; flowers few in loose. panicles, white or pinkish, opening toward night, 
often dioecious; calyx tubular, enlarging in fruit; petals obovate, two-cleft, each 
with a ligule at the base of the blade. 

Becoming common in the lower peninsula. Naturalized from Europe. 
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Fig. 72 (64). 

Soapwort. Bounoinc Bet. Savonaria offidnaiis L. Perennial, smooth, stout, 
sparingly branched, leafy, 30-50 cm. nigh; leaves opposite, ovate or o^1ll, 3-5-ribbed, 
acute, 4-6 cm. long: flowers, pink or white in dense terminal cluster, sometimes double, 
calyx tubular, corolla about 2 cm. broad, petals obcordate, with a scale at the base of 
the blade; the mucilaginous juice forming a lather with water. Spreading from root 
stocks, common along roadsides and in waste places, especially in sandy land. Intro- 
duced from Europe. 
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Fig. 73 (65). 

Cow-herb. Savonaria Vaccaria L. (Vaccaria Vaccaria (L.) Britton.) Annual, smooth, 
erect, sparingly branched, 30-80 cm. nigh; leaves sessile, opposite, ovate-lanceolate. 2- 
6 cm. long- flowers pale red, 30-40 mm. broad; fruit enlarged, five-ribbed. Occasionally 
a weed in nelds of grain. Introduced from^ Europe. 
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Fig. 74 (66). 

Catch-Fly. Silene arUirrhina L. 
A slender, erect, slightly-branched annual. 
20-90 cm. nigh, when in flower glutinous along 
two of the upper intemodes. Leaves linear or 
lanceolate, narrowed into a petiole; inflores- 
cence, a loose, cjrmose panicle; flowers small, 
pink, petals obcordate with minute teeth at 
the base of the blade. 

Native of this country. Poor sandy soil 
T)erhaps introduced with Timothy seed. 



Fig. 75 (67). 

Forked Catch-fly. Siiene dichotoma Ehrh. 
Annual, erect, pubescent, 30-60 cm. high; 
leaves narrow; flowers white or pink, sessile or 
nearly so, in forked, one-sided spikes; calyx- 
ribs 5, hirsute. 

Introduced with clover seed into several 
regions of the state and likely to be troublesome. 
It comes originally from Europe. 
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Fig. 76 (68). 

Bladder Gampion Silene laiifolia (Mill.) 
Britten and Rendle. (S. vulgaris (Moench) 
Garcke, S. Cucubalus Wibel. S. inflala J. E. 
Smith.) A smooth. Klaucoiis. spreading per- 
ennial. 10-20 cm. high; leaves opposite, ovate- 
lanceolate, variable in si/e: calyx globular, 
much inflated, petals two-cleft, white, 12-20 
mm. broad. 

Naturalized from Europe and becoming com- 
mon in the state. 



Fig. 77 (69). 

Nirht-flowerlnc Gatoh-fly. Silene nodi- 
flora L. An erect, glandular, pubescent annua] 
or biennial. 30-90 cm. high; lower leaves large 
and spatulate, the upper lanceolate, flowers in 
loose cymose oanicles. fragrant, opening at 
night; calyx tuDular. ten-nerved, enlarging in 
fruit: flowers few, petals two-parted, wliite or 
pinkish. 

Oomraon, seeds difficult to separate from 
clover seed. Introduced from Europe. 
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Fig. 78 (71). 

Common Ghlokweed. Stellaria media (L.) 
CyriU. (AUine media L.) A weak, much- 
branched annual. 8-16 cm. high, smooth except 
hairs in lines on stem and netioles ; leaves ovate 
or oval, the upper sessile: nowers in leafy cymes 
or solitary; ^tals white, two-parted. Intro- 
duced from Europe. Very common, especially 
abundant in spring and autumn when the 
weather is cool. 




Fig. 79 (70). 

Spurry. Spergvla arvensis L. A bright 
green annual, 20-40 cm. high; leaves stioulate 
in whorls, thread-shaped, 2-5 cm. long; flowers 
white in terminal cymes. 

Grain fields and waste places, especially in 
sandy land where some attempts were made to 
cultivate it in the northern portion of the lower 
peninsula. Naturalized from Europe. 
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PURSLANE FAMILY. FOBTULACACEAE. 

This small family of about 150 species consists of insipid herbs, mostly succulent and natives of 
America, of which one is a prominent well-known weed in Michigan. 




Fig. 80 (72). 

Furtelane. Fiusley. Portulaca oleracea L. Smooth, prostrate, spreading, succulent, extending 
in each direction, 10-30 cm.; leaves thick, alternate, clustered at the ends of the branches, obovate. 
6-20 mm. long; flowers yellow, opening in sunshine for a short time in the morning. Native in the 
southwest. Introduced into the warmer portions of Europe. 
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CROWFOOT FAMILT. BANVNCULACEAE. 

^ Mostlv herbs of sreatly diversified forms pervaded by acrid Juice, a few woody \1nes: 
parts of the flower free and distinct from each other; some poisonous and used for med- 
icine; in the north temperate zone a considerable number blossom in early spring, such 
as hepatica. anemone, outter cup, columbine, marsh marigold, globe flower, hellebore, 
rue anemone. About 1.050 species widely distributed, but few in tropical regions. 




Fig. 81 (71). 

Tall Buttercup or Crowfoot. Ranunculus acris L. Erect, hairy, perennial, 60-90 
cm. high; leaves three-divided, each division three-cleft; petals yellow, shining. Fields 
and moist meadows and waste places, bcK^oming common. Introduced from Europe. 
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Fig. 82 (75.) 

Bulbous Buttercup. Ranunculus bulbosus 
L. Erect, hairy, perennial. 30 cm. high, from 
a bulb-like base; lower leaves three-<livided, 
each three-parted, three-cleft and toothed; 
flowers shining, bright yellow, about 2 cm. 
broad. Very common in meadows in New 
England, slowly spreading in Michigan. 



Fig. 83 (76). 

Creeping Buttercup. Ranunculus repens 
L. Usually hairy, perennial, spreading by the 
rooting branches encroaching on grasses in 
meadows or lawns; leaves three-divided and 
variously cleft; flowers yellow. 2-2.6 cm. broad; 
seldom fruiting or fruiting sparingly. Intro- 
duced from Europe, perhaps indigenous in the 
west. 
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Herbs with milkF or colored jiiice including poppies, bloodroot, celandine. 
A very small family widely dispersed in north temperate regions. 




Fig. 84 (77). 

Celandine. Chelidonium majus L. Perennial herbs, with saffron-colored acrid 
juice, 30-60 cm. high; leaves variously divided and cut-lobed; flowers small, yellow, 
often double; fruit Unear-cylindnc, opening by two valves, 2-5 cm. long. 

Naturalized from Europe. 

9 



Digitized by 



342 



EXPERIMENT STATION BULLETIN. 




Digitized by 



MICHIGAN WEEDS 



343 



MUSTARD FAMILY. C&UCIFE&AE. 

Herbs with a punsent acrid Juice (horse radish), sepals 4. petals usually 4, the upper portion spread- 
Ins in the form of a cross; stamens usually six^ four longer than the other two, pod usually two-celled 
by a very thin vertical partition. Seeds of many species become mucilaginous when soaked in water. 

There are about 1,500 species, most abundant in temperate regions. The family is easily recognized, 
but the species are difficult to determine. 

U«ful plants of the family are the cabbage, cauliflower, turnip, ruta baga, radish, rape, sweet al^s- 
sum, stocK and a few others.^ Weeds In this family are abundant and aggressive, new ones arriving 
one or more each year. It ranks as one of the prominent weed-families. None is poisonous. 




Fig. 86 (78). Fig. 87 (79). 

Yellow or Small Alyssiim. Alysmm Yellow Rocket. Winter Cress. Barbarca 

alynoidts L. A small annual, 10-25 cm. high. mdgaris R. Br. {Barharea Barbarea (L.) Mao. 

appearing gray owing to immense numbers of M.) A smooth, erect, perennial, ,'^0-60 cm. 

Ftar-shaped hairs on the surface; leaves mostly liigh; lower leaves with petioles, the blade 

spatulaie, entire: flowers yeliow. fniit flat, Ivrate-pinnatitid; flowers bright yellow, abun- 

nearly circular. Seldom prominent as a wood. (fant; pod obscurely four-angled. Introduced 

from Europe. Rather frequent along ditches 
and low land. Often sent in for name, but so 
far not aggressive. 
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Fig. 88 (80). 

Hoaiy'Alyfflun. Berteroa incana (L.) DC. 
A pale green, diffuse annual, 30-60 cm. high, 
thrifty, prolific and aggressive; leaves lanceo- 
late or oblong; petals white, divided, pod ob- 
long, plump. 2.5-3.5 mm. long. 

Introduced from Europe, very recently found 
in Michigan, where it should be looked after 
without delay. 



Fig. 89 (81). 

Charlock. Brcusica arvensU (L.) B. S. P. 
{B. Sinapittrum Boiss.) An erect, branching. 
Iiispid annual, 30-00 cm. high; lower leaver 
with petioles pinnatifid; flowers yellow, pod 
4 cm. long, tipped with a flattened, elongated- 
conic beak, sometimes one-seeded. Difficult 
to identify; one mustard is about as bad as 
another; compare the apex of the pod and the 
seeds. Introduced from Europe. 
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Fig. 90 (82). 

Butabasa. Branca campestris L. Smooth 
or sparihay hairy annuals, 30-90 cm. high; 
lower leaves petioied, others clasping at the 
base; flowers bright yellow; pod tipped with a 
beak. Study and compare the beak and seeds 
with other species. From Europe, an occa- 
ssional weed. 



Fig. 91 (83). 

Indian Mustard. Brassica juncea (L.) 
Cosson. An erect and branching annual more 
or less pubescent, 60-120 cm. high, lower leaves 
petioied. lyrate-pinnatifld; flowers yellow; pods 
1.5-1.8 cm. long on short erect pedicels, op- 
pressed, four-sided, beak 2-4 mm. long. In- 
troduced from Europe. Compare beaks and 
seeds and the figuras here represented. A bad 
weed, often confused with two, three or more 
others. 
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Fig. 92 (84). 

BUok Mutt&rd. Brastica nigra (L.) Koch. 
Notice the short pod with short abrupt beak. A common weed and aggrearive. 
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Fig. 93 (85). 

SsuLll-fruited False Flax. Camdina micrO' 
carpa Andrz. Annual. 30-60 cm. high; plai>t 
more slender than those of the other species: 
upper leaves auricled. flowers yellow; pods 
smaller. 4-5 mm. broad. 

Introduced from Europe, becoming common 
in Michigan. 




Fig. 94 (86). 

Falie Flax. Camelina saliva (L.) Crantz. 
Annual, 30-60 cm. high, lowest leaves petioled. 
entire or toothed. 4-6 cm. long, upper leaves 
clasping, sagitate; flowers yellow, pod obovoid, 
margined, very slightly flattened, 6-8 mm. 
broad. 
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Fig. 95 (87). 

Shepherd'! Pune. Capsella Bursa-paslon's 
(L.) Medic. A fall annual, or annual, erect, 
branching. 15-40 cm. high; lower leaves var- 
iously pinnatifid, forming a rosette, stem 
leaves few, sagittate; flowers in racemes, white; 
fmit flat, triangular, about 5 mm. acra«;8. 
Naturalized from Europe and very wdely 
distributed. Extremely variable. 



Fig. 96 (88). 

Hare's-ear Mustard. Conrinaia orientalU 
(L.) Dumort. A smooth, sUghtly succulent 
annual, or fall annual. 30-120 cm. nigh; leaves 
fleshy, sessile, entire, flowers creamy white; 
pods erect, square. 7-10 cm. long. 

Rapidly spreading in norttiwe^t British 
provinces; sparingly introduced into Michigan, 
originally from Europe. 
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Fig. 97 (89). 

Sand Boeket. DijOotaxis muralU (L.) DC. 
Annual, smooth or nearly so, branching from 
the base, 30-60 cm. high: leaves oblong, toothed 
or pinnatifid; flowers yellow, pods erect, linear, 
terete. 

Introduced from Europe, and where it has 
been found In Michigan, thrives and spreads 
at an alarming pace. 




Fig. 98 (90). 

Worm-feed or Treacle, Mustard. Erysi" 
mum cheirarUhoides L. An erect, minutelv* 
rough, annual, or winter annual, 20-60 cm. high; 
leaves lanceolate, entirely or slightly dentftte, 
2-8 cm. long, the lower with slender petioles, 
the upper sessile: flowers yellow, pedicels 
spreading at about 45 degrees, the pods not 

Jiuite erect, but taking on uniform positions, 
our-anfded. smooth. 1-2 cm. long. 

Probably natixe to ^ome portjouB of the 
north central slates ancj C'linada, 
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Fig. 99 (91). 

Apetalout Pepper-grass. Lepidium apela- 
lumwiM. Annuad or winter annual, more or 
less boary. racemes properly branched, lower 
leaves pinnatifid; petals wanting, or only two 
minute, and white; pod flat, more or less 
circular. 

Waste places, seldom causing much trouble; 
when ripe becoming a tumble weed. 




Fig. 100 (92). 

Field Pepper-crass. Cow Cress. Lepidium 
campeslre TL.) R. Br. A diffuse, ooary- 
pubescent biennial, 10-30 cm. high; stem 
leaves sessile with an arrow-shaped base; 
flowers white or yellowish; pods flattened, 
more or less circular. 

Fields and waste places, naturalized from 
Europe. 
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FlK. 101 (93). 

Hoary Crets. Lepidium Draba L. Ao 
erect or ascending, hoary perennial, 20-35 cm. 
hich; leaves oblong, entire or dentate, the 
lower petioled, flowers white; pods flat, broadly 
ovate. 

Introduced from Europe, Infrequent In Mich- 



Fig. 102 (M). 

Garden Creu. Golden Pepper-frau. 

Lepidium sativum L. A smooth, branching 
annual, about 30 cm. high: lower leaves two- 
pinnate; flowers white in long loose racemes, 
pod flattened, oval. 

Introduced from Europe and escaped from 
cultivation. 
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FlS. 103 (95). 

Wild Pepper-sraif . Lepidium Virginicum L. A diffuse annual or fall annual. 
20-40 cm. hiKh; lower leaves obovate in outline, usually with a large terminal lobe; 
stem leaves lanceolate, dentate; flowers-white; pod flat, nearly circular. 

Common In waste places, sometimes a tumble weed; native to this country and intro- 
duced into Europe. 
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Fis. 104 (96). 

BaU MutUrd. NuHoL jmniculata (L.) 
Desv. A slender, bnnchlos annual, pubescent 
with star-shaped hairs, leaves oblong, sagittate; 
flowers in racemes; pods nearly spnerical, 2-3 
mm. in diameter. 

Introduced from Europe into British Prov- 
inces of the northwest where it is verv aggres- 
sive and may soon find its way to Michigan. 



Fig. 105 (97). 

Tiunblinc Mustard. Tall Mustard. 

Sisj/mlfriuTn aliiaaifnum L. An erect, smooth, 
branching annual, 60-120 cm. high; leaves 
deeply pinnatifid; flowers pale yellow; pods 
narrow, stiff, diverging, 5-10 cm. long; seeds 
minute and enormously abundant; when mature 
the plant loosens from the soil becoming a first- 
class tumble weed; not yet abundant in Mich- 
igan but wlU soon become so. 

Naturalized from Europe, with all the bad 
characteristics of a mustard. 
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Fig. 108 (99). 

Penny Creii. Stink Weed. Thlasp^ arvense L. A smooth, erect annual. 15-40 
cm. Wgh; leaves sessile, the upper sagittate, flowers wliite; pods thin, flat, nearly circu- 
lar, g-ie mm. in diameter, deeply notched at the top. Waste places, ready for a very 
quick growth.^ Introduced from Europe. In the northwest a persistent enemy of the 
wheat grower; the seeds spoiling flour; also flavoring the mutton of sheep that eat the 
plant and whenf eaten by cows, giving a bad taste to milk. 
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356 



EXPERIMENT STATION BULLETIN. 



B08E FABOLY. BOSACEAE. 

In the most comprehensive sense, this family 
of moderate size, of 1.500 species, is especially 
prominent in north temperate region, where 
it is most remarkable for the extraordinary 
number of valuable fruits and ornamental 
plants; it includes apples, pears, quinces, 
peaches, plums, cherries, almonds, raspberries, 
strawberiies, roses, hawthorns, spiraeas and 
others; while its weeds are few and insignificant. 



OBPIHE FAMILY. CBA88t7LACEAE. 

A smaOl family of about 500 species, widely 
distribute, mostly succulent herbs familiar 
in species of Llve-lor-ever and house* leek. 





Fig. 109 (100). 

Motty Stonecrop. Sedum acre L. A 
smooth, densely tufted, spreading perennial. 
3-8 cm. high; leaves sessile, yellowish green, 
entire, succulent. 3-5 mm. long; flowers yellow. 
A prettv httle plant, escaped from cultivation, 
especially abundant in sandy land of cemeteries. 
Introduced from Europe. 



Fig. 110 (101). 

Tall Haiiy Acrimony. Agrimtmia ffyrpasep- 
ala Wall. {A, Eupatoria in part, not L.. 
A. hirsiaa Bicknell.) A rough, hairy pereniflal. 
70-120 cm. high; leaves large, thin, leafllts 
mostly 7. cockrsely serrate, interposing segmeots 
mostly 3 pairs; flowers yellow: fruitiiig calyx 
nearty 1 cm. long; hooks long, widely spreading. 
Native to this country. Frenuont in %mn wpo(|i 
where the fruit damages wool. 



Digitized by 



Googk 



MICHIGAN WEEDS. 



357 




Fig. 111. 

Soft Acrimony. Agrimonia moUis (T. & 
Q.) Britton. Grayish-pubescent, root tuber- 
ous. 40-180 cm. high; larger leaflets 5-9, oblong, 
thickish. dull green, crenate to dentate, in- 
terpoeed leaflets mostly one pair; flowers yellow, 
fruit 4-5 mm. wide, slender bristles chiefly in 
a aingie row. Dry woods, troublesome to sheep 
and cattle. Native to this country. 



Fig. 112 (102). 

Small-flowered Agrimony. Agrimonia 
parviflora Alt. A hirsute perennial, 70-120 cm. 
high; leaflets 0-17. crowded, lanceolate or 
narrower, rather thin, serrate, very glandular 
with many interposed leaflets of 2-3 diflferent 
sizes; flowers numerous, 5-6 mm. in diameter, 
fruit small, loosely reflexed. Sandv shady 
places. Troublesome to sheep una cattle. 
Native to this country. 



11 
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Fig. 113 (104). 

Flve-nnser. A ClnouefoU. PoterUUla 
Canadensis simplex (Mlchx.) T. A G. A 
herbaceous, slender, turted. hirsute, perennial, 
spreading by numerous runners; leaflets 5, 
oblanceolate, serrate, apex obtuse, flowers 
single, yellow, achenes smooth. 

Dry, sandy or thin soil. Native of this 
country. 



Fig. 114 (103). 

SUyeiy Clnquafoil. PoUntiUa argentea L. 
Stems ascending, tufted, white-wooUy, 10-40 
cm. long; leaflets 5. oblanceolate. green above, 
white pubescent beneath; flowers rather larse 
yellow. Dry. sandy, places introduced from 
Europe and perhaps native. 
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Fig. 115 (105). 

Sougb,.Cliiquefoll. PoUniUla Monspelienftis L. (P. Norvegica L.) An'.erect. stout, 
hirsute annual or biennial, 20-90 cm. nigh; leares thrae-foliolate: leaflets obovate to 
oblanoeolate: flowers yellow, usually rather densely cymoee, calyx large. Open soU, dry 
or moist. Native, also found in Europe. 
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PULSE FAMILY. LSaUMINOSAE. 

In the most comprehensive sense this immenfle fftmily, second in size among seed-plants, inciudes fully 
7 300 species, ranking in size next to the Compoeitae. The famUy is the most remarkable of any for the 
great number and variety of its economic plants. So far as known but few plants outside of this family 
possess roots which fumisn abodes for microbes through whose operation free nitrogen becomes avaUable as 
plant food. These abodes aie familiar objects on roots and are known as tubercles or nodules. Plants of 
greatest value are the clovers, the alfalfas, beans, peas, lentils, lupines, vetches, cow peas, soy beans. In 
Leguminosae are found plants of great importance for furnishing medicines, timbers, dye stuffs, gums, for 
beauty of flowers and foliage. It furnishes a very small number of weeds. 




Fig. 110. 

Tlok-trefoU. Deamodium eanadense (L.) DC. Perennial, stem hairy. 50-160 cm. high, leaflets oblong- 
lanceolate, obtuse, much Ion ',er than the petiole; Lowers pink, showy, 8>12 mm. long. Open woods; com- 
mon in September, when the fruit is maturing especially annoyins to sheep and cattle. A dozen or mora 
species of ^'tick-trefoil" are denizens of open woods, all bearing burs annoying to sheep and cattla. 



Digitized by 
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Fig. 117. (107.) 

Bird'g-foot Trefoil. Bloom-fell. Lotus comiculaius' L. Perennial from a long 
root, stems slender, prostrate or ascending 5-60 cm. long; leaves hairy, leaflets three, 
each oblanceolate or obovate, stipules much resembling the leaflets; corolla yellow; pod 
linear, 2-3 cm. long, several seeded. Introduced from Europe and may soon be ex- 
pected in Michigan. 
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Fig. 118 (lOft). 

Alfalfa. Lucerne. Medicago saliva L. 
Perennial from a deep stout root; stem 30-40 
cm. high, nearlv smooth, leaflets three, dentate, 
varying much in width; flowers bluish purple, 
rarely yellow or white; pod pubescent twisted 
into two or three spirals. Placed here not as 
a weed but for comparison. 




Pig. 119 (108). 

Black Medick. Noneiuch. Medicago 
lujnUina L. Annual, minutely pubescent moetly 
prostrate, spreading, 30-60 cm. long; leaflets 
three, obovate or circular, variously toothed: 
flowers yellow, fruit in heads, pod curved into a 
spiral, one-seeded. Introduced from Europe 
and often found in Michigan. The seeds are 
not unfrequently used to adulterate thoee 
of Alfalfa. 
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Fig. 120 (110). 

Wblte SwMt Clover. Melilotus alba Desv. 
UsuaUT bteonial, erect, smooth 90-300 cm . 
hfgh: foaflets three, serrate, varying much in 
width, 10-20 mm. long, not twisted. 

Somewhat extensively sown as a bee plant 
along highways of the state. Considerably 
resembling aliaifa, but may be distinguished 
bv smeUinc of the crumpled leaves, those of 
MeUlotus rasembUng the odor of the tonka bean. 
Offensive to cattle, which may be educated to 
eat it. Valuable to plow under for enriching 
the land. Seeds used to adulterate those of 
Alfalfa. Introduced from Europe. 




Fig. 121. 

Yellow Sweet Cloyer. Mdilottu offlcinalU 
(L.) Lam. Resembles the former; flowers 
yellow; thriving on moist clay soil, not much 
of a weed in Michigan. 
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Fig. 122. 

Sabblt-foot Clover. Trifolium arvense L. A slender, erect, silky, hairy annual, 
15-25 cm. high; leaflets three, sessile, narrowed at the base: calyx silky; corolla whitish, 
Not Common nor troublesome. Sandy, barren soil. Introduced from Europe. 

If eaten by horses, the flower heads collect intc balls, closing the intestines. 
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Fig. 123 (111). 

Alslke Oloyer. Trifolium hybridum L. 
Biennial, perennial (T), smooth, stems weak, 
80-60 cm. long; leaves with long petioles, 
leaflets three; obovate, narrowed at the base, 
serrulate; heads of flowers without an involucre, 
peduncle long, corolla pinkish white. Never 
a weed but placed here for the purpose of 
comparison. 



Fig. 124 (112). 

Crlmion Clover. Scarlet Clover. Italian 
Clover. Trifolium incamaium L. Annual, 
erect, soft, pubescent, 15-90 cm. high; leaves 
long petioled. leaflets nearlv sessile, obovate, 
narrowed at the base, denticulate; heads ter- 
minal becoming spikes. 2-5 cm. long; flowers 
sessile, calyx hairy, corolla crimson, very showy. 

Dangerous to feed horses, as the hairy calyces 
fortn balls in the stomach and clog the intestines 
Not a weed but included here for comparison. 
Introduced from Europe. 
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Fig. 125 (113). 

Bed Clover. Trifolium pratense L. A well-known useful plant, drawings inserted 
here for comparison. Introduced from Europe. 

Mammoth Clover. A race obtained by selection from red clover from which it 
gradually merges with all intermediate grades. The seeds of this and red clover are in- 
distinguishable. 
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Fig. 126 (114). 

Low Hop Cloyer. TrifoHum procumbent L. A low, bushy annual, 10-20 cm. high; 
leafletB obovate, wedge-shaped, finely toothed, the terminal one distinctly stalked; 
iieads 'Jobo6e: flowers yellow, at length reflexed, corolla striate, becoming brown when 
dry. Large planis sometimes become tumble-weeds. Introduced from Europe. 
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Fig. 127. 

Yellow Clover. Hop ClOYer. Trifolium 
offrarium L. Scarcely a weed, much resembles 
the preceding: the three leaflets of this are all 
sessile while the center one of the preceding is 
raised on a very short stem. 



Fig. 128 (116). 

White Clover. Dutch Clover. Trifolium 
repens L. A perennial, creeping by the reclined 
branches which root at the joints, 10-30 cm. 
long; leaves with long stems, leaflets three, 
all from the same point, obovate, toothed: 
heads^globose, on long stems; flowers white, the 
stems finally reflexed when the seeds mature. 
Scarcely a weed; noticed here for convenience 
of comparisons. Introduced from Europe. 
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WOOD SOBBEL FAMILY. 
OZALIDAGEAE. 

A sinaU family containing about 270 species, 
writh clover-like leaves, sour to the taste. 

Fig. 129. 

Yellow Wood Sorrel. Oxalis cormcuUita 
I^. {Oxalis cymom.) Annual or perennial, pale 
inreen herbs, spreading, 15-30 cm. high; leaflets 
three, closing when touched or at night; 
Howers yellow; capsule five-sided. 15-22 mm. 
long. VVoods and fields, native to this country. 



GEBANIUM FAMILY. GEBANIACEAE 

A small family of herbs or slightly woody 
plants of 450 species, most abundant in South 
Africa, where tnrive many of the species now 
in cultivation. 

Fig. 130 (116). 

Storks bill. Alfll&ria. Erodium cicula- 
^rium (L.) L'Her. A spreading, hairy annual, 
15-30 cm. high; leaves pinnate, the leaflets 
more or less lobed; petals purple or pink. 
Introduced from Europe. 
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Fig. 131 (117). 

Cut-leaved Crane's Bill. Geranium dis- 
sectum L. A slender, spreading annual, 10-30 
onK high; leaves deeply cleft into narrow i;eg- 
ments; uetals purple: lobes of capsule and 
beak pubescent, seeds shot from tne parent 
plant. 

Introduced from Europe; still scarce in Mich- 
I 'an . 



Fig. 132 (118). 

Small-flowered Crane's Bill. Geranium 
puifillum Bunn. f. A weak, slender, spreadins. 
pube.«cent annual, 10-40 cm. high; leaves 
circular in outline, deeply di\1ded into 7-9 
obes; corolla pale purple, petals minutelv 
notched; lobes of capsule hairy, not wrinkled. 
Seeds well scattered by the parent plant. In- 
troduced from Europe. A *' nasty" little thins. 
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SPUBGE FAMILY. EUPHOBBIACEAE. 

Plants usually pervaded by an acrid, milky juice; flowers too difficult to understand 
by any one not well trained; 4.000 species witn wide distribution. Croton, Poinsettia, 
Ricinus are ornamental; a few are weeds. 




Fig. 133 (110). 

Three-Seeded Mercury. Acalyvha Virginica L. An erect, dark green or purplish 
annual, 20-60 cm. tall; leaves mostly ovate, coarsely serrate; flowers monoecious, in- 
conspicuous; the plant has a weedy aspect. 

A native widely distributed in open places. 
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Fig. 134 (120). 

Cypress Spurge. Euphorbia CyvarUsiaa L. 
A densely clustered perennial. 10-30 cm. high, 
milky Juice profuse; leaves abundant, very 
narrow, 2-3 cm. long; flowers and bracts in 
yellowish clusters, conspicuous. Escaped from 
cultivation, especially abundant in sandy 
cemeteries. Introduced from Europe. 




Fig 135. (121). 

Toothed Spurge. Euphorbia denlata 
Michx. An erect, dull green, pubescent 
annual, 25-100 cm. high; leaves petloled. o\-ate. 
coarsely toothed, 4-8 cm. long, toe upper often 
paler at the base. 

A native thriving in rich soil, oftener south 
of Michigan. 
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Fig. 137 (123). 

Euphorbia hirstUa (Torr). Wiegand. A 
spreaoing. hairy annual, branching at the base, 
20-30 cm. high; leaves 8-14 mm. long, obiong. 
Widely scattered. 



Fig. 138 (124.) 

Spotted Spurca. Euphorbia maculata L. 
A prostrate, pubescent, dark green annual, 
3-15 cm. long, often dark red; leaves usually 
blotched, oblong, obtuse, very uneqilal, lobed 
at the base. Not starting till the weather 
becomes warm. A native very widely dis- 
tributed. 



Digitized by 



MICHIGAN WEEDS. 



376 




Digitized by 



376 



EXPERIMENT STATION BUU^BTIN. 




Fig. 140. 

Seailda Spursa. Euphorbia pdygonifolia L. 
A slender, smooth, pale Kreen, prostrate annual. 
7-10 cm. lons; leaves linear, fleshy, obtuse, 
8andy shores of the Atlantic, and the Great 
Lakes, and more or less inland. 



Spursa Euphorbia. Half a dozen other 
species have been found in the state, some of 
which may become troublesome at any time. 



FiC 141 (126). 

Thyma-laavad Spunra. Euphorbia serw 
pj/llifolia Pars. A smooth, slender, proBtrate. 
spreading annual, dark sreen or beoomlnc red. 
10-30 cm. long; leaves oblong, sharply serrulate, 
6-12 mm. long often with a red spot. 

A native widely scattered, thriving on sandy 
soil. 
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SUMACH FABIILT. CASHEW FAMILY. ANACABDIACEAE. 

Trees or shrubs pervaded by resinous or milky, acrid juice; fruit mostly in the form of a drupe. 

Some of the sumachs are occasionally annoying owing to the fact that the plants spread rapidly by 
Ions sprouting roots, but the chiet reason for notice here is the fact that some of them are very 
poisonous to the touch to some persons; about 400 species mostly confined to warm regions. 




Fig. 142 (127). 

Poison Ivy. Rhtia Toxicodendron L. A 
bushy vine climbing by rootlets over wallsland 
up toe trunks of trees; leaves compound, con- 
sisting of three leaflets, well shown in the 
illustration. Very poisonous to the touch to 
many persons. A rather attractive plant. 
Native to this country. 



Fig. 143. 

Poison Elder. Poison Sumach. '^[AAim 
VerniXjttL. A shrub or small tree, 2-6 m. 
high: leaflets 7-15, obovate-oblong, entire. 
Thriving in swamps where the leaves assume 
very attractive tints in autumn. To many 
persons very poisonous to the touch. Native 
to this country. 
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HALLOW FABCLT. BIALVACEAE. 



Herbs or shrubs, pervaded by an innocent mucilaginous sap. 
as Abutilon, Althaea. Hibiscus; a few are weeds. Indian Mallow affords touch bark for cordage. 



Some species are ornamental, such 

Ai^uiritVM, <v»uavc«, xuh/tavuo. a «v3tv aio tvv^tuo. auvucn« iiMkUVVT affOrCf 

A smaU family widely distributed in tropical and temperate regions. 




Fig. 144 (128). 

Velvet Leaf American Jute. Almlilon 
Tfieophrasti Medic. {A btUilon Avicennae Gaertn. 
AbuMon Abuiilan Busby.) A finely velvety 
annual. 60-120 cm. high; leaves roundish, 
heart-shaped, velvety; corolla yellow- heads 
of fruit, 2-2.6 cm. broad; pistils 12-15, beaked, 
opening with age. Naturalized from Souttiem 
Asia, occasionallv found in the southern 
peninsula. The plant likes warm weather and 
deep rich soil. 



Fig. 145 (129). 

Bladder Katmla. HibUoM TrUmum L. 
A low rather hairy annual; upper leaves three- 
parted; flowers pale yellow with a purple eye; 
calyx in fruit inflated, five-winged. 
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FiC. 146 (130). 

Common Mallow. Choetei. McUva rotundifolia L. A procumbent biennial or perennial, with 
a deep tap root; stems 10-30 cm. long; leaves round, heart-shaped, petioles very long; corolla white 
or pate blue; pistils crowded into a circle about 15 in number. Introduced from Europe; becoming 
common. 
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flc. 147 (131). 

Whorled Mallow. Malva verticUloUi L. 
An erect annual, 1-2 m. high, leaf-blades nearly 
circular; flowers small white, crowded. In- 
troduced from Europe to the West and from 
the West to Michigan. 



Fig. 148. 

Small-flowered Mallow. Malva parviflara 
L. One introduced from the West and grown for 
two years at the Agricultutal College, perhaps 
now exterminated. It may come again at any 
time with seeds of clover or alfalfa. 
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Fig. 149 (132). 

Prlokly Slda. Sida spinosa L. An erect, softly pubescent annual. 30-00 cm. hUh: 
leaves mostly ovate, serrate with lon« stems; flowers small yellow; pistils five-Jointed 
together forming an egg-shaped fruit: each splitting at the top into two beaks. Ap- 
parently a native in some portion of the United States. Thriving well southward. 
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ST. JOHN'8-WOBT FABCLT. HTPEBICACEAE. 

Herbs or shrubs, leaves with pellucid dots, punctate or black. A small ftoiily 
consisting of about 280 species, native of temperate and ^rm regions. 




Fig. 150:(133). 

Common St. John'i-wort. Hvperieum perforatum L. A herbaceous perennial. 
30-60 cm. high, spreading by runners at the base; leaves sessile, elliptical with pellucid 
dots; petals deep yellow, black-dotted along the margins, twice as long as the sepals; 
stamens numerous; pistil three-celled. Rather bad in old meadows and roadsides. 
Introduced from Europe. Of eighteen or more native species none are weeds. 
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VIOLET FABCLT. YIOLACEAE. 

Herbs or shrubs, of which most violets are 
usually easily recognised; mostly omameotal 
and harmless. Pansies are In cultivation for 
their unique flowers. 

About 300 species of wide distributioo. 

Fic. 151. 

Wild Paniy. Viola arvenns Murr. A 
slender, erect, biennial, 20-30 cm. high; petals 
I>ale yellow; small; capsule, like most violets, 
when mature splitting into three pieces, each 
with seeds attached along the middle, the 
seeds gradually shot in every direction, some 
of them to a distance of ten feet on level ground. 
This habit makes it very difficult to keep within 
bounds when cultivated in a botanic garden, 
whero It becomes quite a pest. Possibly 
othere may find itltrouolesorae. 




EVENING PBIMBOSE FAMILY. 
ONAGBACEAE. 

This small family of herbaceous plants 
contains about 350 species of little prominence 
in an economic way. In Michigan there are 
a few bee plants and some herbs. 

Fig. 152 (135). 

ETenlnc-Primrota. Oenothera, biennis L. 
A rather stout, erect, biennial, 30-150 cm. hif^h; 
leaves narrow, dentate; corolla yellow, opening 
only in the evening. Open places, common, 
native of this country. 
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PARSLEY FAMILY. UMBELLIFEBAE. 

This rather large family of herbs containing about I.6OO; species includes a consider- 
able number that are poisonous when eaten. Here belong parsnips, carrots, dill, car- 
away, parsley, poison hemlock, sweet cicely, fennel and coriander. Mostly natives 
of cool regions; species difficult to identify. 




Fig. 153 (136). 

Beaver Polton. Water Hemlock. Musquath, Soot. Cicuta maadata L. A 
rather slender, stiff, open-topped perennial, 1-2.2 m. high, having fleshy roots; leaves 
compound, the segments serrate: flowers wfadte, fruit borne in compound umbela. A 
native; abundant on low, moist land. Very poisonous. 
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Rg. 154 (137). 

PoUon Hemloek. Spotted Oowbane. Conium maculatum L. An erect, much- 
branched biennial, stems spotted, 60-150 cm. high; leaves well dissected; flowers white; 
umbels compound. For dietails consult some manual of botany. Criminals and phil- 
oeophers were not unfrequently put to death at ancient Athens by this plant. Intro- 
duced from Europe. 
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FlK. 155 (138). FlK. 156 (139). 

Wild Carrot. Daucus Carola L. An erect, Wild Partnlp. Paatinaca §aHva L. A 

rough, busby biennial. 30-90 cm. high; root rather stout, smooth, biennial. 00-150 cm. 

more or less fleshy; leaves variously lobed and high, stem grooved, leaves pinnate; flowers 

dissected: flowers white, umbels compound: yellow; umbels compound; fruit flat, broadly 

each half fruit bearing four vertical rows ox oval, 
stiff bristles to aid in dissemination. These 
bristles rub off when passing through a clover 
huller. When ripe, the rays of the umbel 
curve toward each other reminding one of a 
bird's nest. One of our very worst weeds, 
widely disseminated and rapidly spreading in 
old pastures and roadsides. Introduced from 
Europe. Wild carrot is simply the cultivated 
carrot escaped from cultivation. 
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PBIMB08E FABULT. PBIMXnLACEAE. 

Plants herbaceous, stamens opposite the lobes of the corolla; ovary with one loculus; 
placenta free central. The ftoiily contains prlmroees, loosestrife, money-wort, pim- 
pernel. American cowslip. 




Fig. 157. 

MoneTWort. Lyrimachia Nummularia L. A trailing vine with opposite roundish 
leaves and yellow flowers. A rather pretty plant; escaped from cultivation; intro- 
duced from Europe. In some regions a great pest in tnin lawns. 
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DOGBANE FABCILT. APOOTNAOEAE. 

This family of over 1.000 species mostly found in tropical regions contains herbs, shrubs and trees; 
ours all herbs, usuaUy abounding in an acrid » milky Juice. Botanically nearly aUied to the common 
milk-weeds. 




Fig. 158. 

Indian Hemp. Apoeunum eannabinum L 
UsuaUy smooth, erect, branching, perennial. 
20-240 cm. high, coming from vigorous widely 
extending rootstalks; bark very tough; flowers 
small, white; leaves narrow, pods in pairs, 
terete, about 10 cm. long. A native growing 
on damp, rich soil, on thin soil smaller and 
less erect. 



Fig. 150. 

Avoeifnum eannabinum kyveridfoHum (Ait.) 
A. Cirav. Not so tall, leaves oroad at the i 
abruptly pointed at the apex. 
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MILKWEED FABCILT. ABOLEPIADAOEAE. 

Perennial herbs or shrubs, mostly bavins milky Juice; flowers too peculiar for beginners, mostly 
bom in umbels; pod one-celled, bearing flat seeds with sUky hairs at one end. 

Aflarge family, containing 1,900 species mostly found in tropical or warm temperate regions. 




Fig. 160 (140). 

Common Milkweed. AtcUvias Syriaea L. Stem stout, usually unbranched, finely pubescent, 
coming from deep, fleshy roots difficult of extermination; leaves opposite, broad, flowers in umbels; 
pods 8-13 cm. long, covered with soft spinous processes. 

A native plant very troublesome on sandy land in the northern part of the state where the crop 
is undisturbed for more than two years. Occasionally **sick" with a pale, dwarf growth, a bac- 
terial disease. 
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MOBNINO OLOBT FABQLT. OONVOLVULACEAE. 



. . . , a few cultivated for ornament, and one, the 

sweet potato, for its edible roots; a number are reafle3s parasitic vines. 
A rather large family including 900 species, mostly native to the tropics. 



Chiefly twining vines, often containing milky juice; 




Fig. 161 (141). 

Black Swallow-wort. Cynanchum niarum 
(L.) Pers. (Vincetoxicum niffrum Moench.) A 
rather neat, smooth, dark green perennial 
twining vine; 60-150 long; leaves narrow; 
flowers small, dark purple; pods about 6 cm. 
long. 

Introduced from Europe and a pest in land 
not cultivated. 
(Fig. 161 belongs to the Milkweed family.) 



Fig. 162 (142). 

Small Bindweed. Convolvulus arventis L. 
A smooth, slender, prostrate or twining vine 
from deep, widely spreading, perennial, fleshy 
roots; leaves arrow or halberd shaped, 2-3 cm. 
long; flowers t>eU shaped, seldom abundant, 
white or tinged with pink, 1.5-2 cm. long. 

A very persistent weed when growing in 
sandy«land. Introduced from Europe. 

Other names sometimes used; Hedge-bells, 
Bearbind., Bellblne, Corn-bind, Lap-love, Sheep- 
bine. 

Very troublesome in sand or gravel. 
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Fig. 163 (143). 

Hedge Bindweed. Great Bindweed. Convolvulus fsepium L. A Ions, trailing or dim bins 
herbaceous vine from a perennial fleshy root, usually smooth; leaves petiolate, blades tilansular in 
outline, halberd-shaped, acute; corolla, bell-shaped, white or tinged with pink, 3-5 cm. long. A native 
plant seldom produdng seeds. Moist soil. 

Other names used, BeU-Und, Wood-bind, Lady's Night-cap, Hedge lily. 
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Fig, 104. Fig. 165. FU. 160. 

Fig. 164 (144). Field Dodder. Cuscula arvensis Beyrich. A pale yellow, slender, leafless, par- 
asitic \ine, branching and spreading and more or less exhausting plants of red clover or alfalfa 
and some other herbs. Flowers small, white, 1.5-2 mm. long. 

Fig. 165 (145). Flax Dodder. Cuscuta EjriHnum Weihe. A very slender, pale yeUow or red. 
leafless parasitic vine, branchingiand spreading and exhausting plants ox flax; flowers small, yellowish. 
Introduced from Europe and troubUng flax. 

Fig. 166 (146). Letter Oloyer Dodder. Thyme Dodder. Ctucuta Ejriihytnum Murr. An 
extremely slender.' red, leaflessi parasitic vine, branching freely and spreading and more or less ex- 
hausting plants of red clover, tnymeiandja few other plants; flowers white or piBkish. Under favor- 
able condltionB living near the ground on low plants all winter. Introduced from Europe. 
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Fig. 167 (147). 

OronoTlUf' Dodder. CusadaOronovii Wllld. 
A yeUow-orange, leafless, parasitic vine, branch- 
ing and spreading freely and becoming attached 
to a great variety of plants, wild balsam, young 
twigs of willow, nettles, etc.; flowers white. 
Native to low or moist land. 



WEEDS. 393 




Fig. 168 (148). 

Spanish Dodder. CusctUa planiflora Tenore. 
A slender, leafless, parasitic vine, branching and 
spreading over plants of red clover. 

Dodder. Ctucula. Other species may be 
introduced, but their growth and behavior will 
be much the same as that of the above species. 
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BOBAOE FABOLT. BOBAGINAOEAE. 

Chiefly rough hairy herbs; flowers usuaUy blue or white In one-sided cymes, mostly coiled from the 
apex when youns, and straightenins as tne successive flowers expand. A rather large family of 
mucilaginous plants, consisting of 1,500 species. 

Here belong heliotrope, mertensia. forget-me-not. gromwell. comfiey. borage, and several weeds. 





Hg. 169 (149). 

Hound'g Tongue. Cynoglossum officinale 
L. A stout, coarse, erect, biennial. 40-120 
cm. high; corolla reddish-purple; nutlets flat, 
oblique, roughened with short barbed, hooked 
prickles, making a sharp^bur. 

Introduced from Europe into waste places 
and old pastures. 



Fig. 170 (150). 

Stick-ieed. Bur Seed. LapfnUa edUnata 
GHlIbert. (Echinospermum Lappula Lehmn.) 
An erect, rough, annual, 30-60 cm. Ugh; corolla 
blue. Naturalized from Europe. 
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¥ls. 171 (151). 

B^ccikr*! LlM. Lappuia Virffiniana (L.) 
Greene. A pubescent, branching biennial, 
60-120 cm. midi: lower leaves with petioles, 
blades, round-ovate; upper leaves ovate-oblong, 
acuminate at both ends; racemes very slender, 
fruit ovoid. A native of rich woods. 



Fig. 172 (152). 

B«d Boot. Wheat Thief. Corn Grom- 
woU. LifhoBpermum arvent^ L. A minutely 
roughened and hoary biennial, stems spreading, 
20-70 cm. high: leaves narrow; flowers small, 
white, sessile. Especially a wheat weed, as it 
needs to grow the same as winter wheat in the 
fUl, maturing the next summer. The size of 
the nutlets makes It somewhat difficult to 
screen from wheat. Introduced from Europe. 
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YEBVAIN FAMILT. VEBBENAOEAE. 

This family of 1.200 species widely distributed in temperate'and warm regions is not prominent in 
M cUgan. It includes species of Verbena and Lantana cultivated for ornament and two or three na- 
tive weeds of little prominence. It Is in great contrast with the rose family of the same size, (which 
affords so manyiprominent fruits and the queen of flowers, the rose. 




1 



Fig. 173 (153). Fig. 174. 

Blue Veryain. Verbena hastala L. An Hoary Venrain. Verbena drieta Vent. An 

erect, roughish perennial. 30-200 cm. high; erect, downv perennial, 30-90 cm. Ugh; stem 

leaves rather narrow, taper-pointed; spikes of four-sided- leaves sessile, obovate or oblong, 

flowers narrow, erect; flowers violet-blue. At serrate; spikes thick; flowers purple, 

home in low mucky ground. A native plant. A weed in the prairie reoons of the state; 

introduced from the west. 
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Fig. 175 (154). 

Nettle-leaved Verraln. Verbena urHcaefolia L. Perennial, usually pubescent, 
stem erect, four-cdded; QO-150 cm. high; leaves o\-ate, or oblong-ovate, coarsely serrate; 
spikes narrow, interrupted, becoming, 10-15 cm. long; flowers very small, white. Na- 
tive to low land, hybndizing with Verbena hattata, V, bracteoaa, y. etricia. 
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imrriFABsiLT. labiatae. 

A large' family of 3.000 species of [aromatic herbs or 8hrul>s, having square stems 
and 'opposite leaves* flowers irr^ular. mostly two-lipped; abounding in temperate and 
tropical regions. Here belong pennyroyal, germander, skullcap, self-heal, dragon 
heal, sage, motherwort, horehound, peppermint, catnip, hyssop, marjorum, thyme, 
stone-root, and manv more, often known as sweet herbs. There are some grown for 
the beauty of their flowers or foliage, a few are weeds, but none are grown in Michi- 
gan for fruits, vegetables or forage. 




Fig. 176 (155). 

Dead Nettle. Henbit. Lamium amplexicaule L. Annual or biennial, slightly 
pubescent; stems slender, weak, spreading, 15-30 cm. high; leaves nearly circular in 
outline, deeply lobed or toothed; flowers in clusters, corolla, red or purplish. 

Introduced from Europe and a bad weed in cool weather, dying in hot weather. 
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FIS. 179 (158). FiS. 180 (159). 

Catnip. Catmint. Nepeta Cataria L. SeU-heal. Heal-all. Blue-curls. Pru- 

A downy, erect, pale Sieen perennial. 60-90 nella vulgaris L. Hairv or smooth, perennial, 

cm. high; leaves heart-shaped, oblong, deeply often procumbent, 15-40 cm. high; leaves 

notched; corolla whitish, dotted with purple. ovate-oblong, entire or toothed; corolla \1olet. 

A rather shy weed making little or no trouble. purple or white. Waste places, especially iu 

Introduced from Europe. thin lawns, old meadows and pastures. 

Introduced from Europe. 
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POTATO FAMILT. NIGHTSHADE FAMILY. 80LAHA0EAE. 

Herbs or shrubs, folia«e rank scented, fruit ransins from very poisonous to edible berries; prom- 
inent in the tropics, about 1,600 of them. Here are found the potato, tomato, ground cherrr, tobacco, 
petunia, Jimson weed, henbane, matrimony vine, bittersweet, horse nettle, buffalo bur, appl&of-Peni. 




Pig. 181 (160). 

Jlmton Weed. Thorn Apple. Datura Stramonium L. A coarse, narcotic, poisonous, annual, 
30-150 cm, high, stems green; corolla white, funnel form, 7-10 cm. high; capsules ovoid, stiff, prickly, 
about 6 cm. long. . . , „ 

In waste places; introduced from Europe. 

Fig. 182 (161). 

Purple Jimson Weed. Purple Thorn Apple. Datura Tatula L. A coarse, narcotic , poisonous, 
annual, 30-150 cm. high, stem purple; corolla pale violet-purple, fun'iel-form, 7-10 cm. high: capeiilea 
ovoid, stiff, prickly: very nearly like D. stramonium excepting the stems are purple. (The differ- 
ences being mainly those of color, the same illustration is made to serve for both). 

Naturalized from Europe, waste places. 
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Fig. 184 (163). 

Black Nlghtihade. Solanum nigrum L. 
Usually smooth, branching and spreading, 
annual, stem rough on the angles, 30-45 cm. 
high; leaves ovate, wavy-toothed, more or less 
unequal sided; flowers white; berries spherical, 
black, appearing as if introduced. 

Very extensively distributed as a weed. 
The berries make good pies; not poisonous when 
fully ripe. 




Fig. 186 (162). 

Horse Nettle. Apple of Sodom. Solanum 
Carolinense L. Perennial, rough-pubesceiu 
with four-eight-pronged hairs, and stout yellow 
prickles, erect, 30-120 cm. high coming from 
numerous deep wandering roots; leaves some- 
what resembling those of red oak; berry 1-1.5 
cm. broad. 

Sandy soil and waste grounds, coming from 
the southwest. 
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FIOWOBT FAMILT. BOBOPHULABIAOEAE. 

A large family of seed plants consisting of 2.500 species most abundant in temperate regions. Its 
botanical peculiarities on one side shade off into the potato family and on the other into the mint 
family. 

A remarkably small number of plants' are distinguished for economic qualities. A few' are orna- 
mental, a few are weeds; there is not a **fruit/' ''vegetable" or forage plant in the list. 




Fig. 186 (164). 

Beaked Nightthade. Solanum rostratum 
Dunal. A very prickly, bushy, yellowish, 
annual, 30-60 cm. high; leaves pinnately-lobed; 
calyx densely prickly: corolla yellow: fruit a 
formidable, spiny bur, about 3 cm. in diameter. 

Waste places, hailing from the south and 
west, where it was the original food of the 
famous potato t>eetle. 

(Fig. 186 belongs to Nightshade family.) 

17 



ng. 187 (166). 

Butter and Eggs. Toadflaz. Linaria 
vulgaris Hill. (Linaria Linaria (L.) Karst.) A 
pale green, erect perennial, 30-90 cm. high, 
spreading by slender underground stems; leaves 

E numerous, very narrow; flowers light 
m and dark orange having a spur at the 
. 

Naturalized from Europe and widely dis- 
tributed as a weed in temperate regions. 
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ns. 188 (166). Fig. 180 (166). 

Moth Mullein. Verba^eum Blattaria L. Common Mullein. YelTet-leaved Mul- 

Biennial. stems slender, erect, brancUnc but lein. Verbateum Thapma L. Btennial, densely 

little, 60-120 cm. Ufh, smooth or sparingly woolly throughout, stem simple, erect stout, 

covered with gianduUr hairs; leaves rather 30-SOO cm. Ugh; leaves oblong, extending down 

narrow; raoeme looee, simple, long; corolla the stem (decurrent); flowers yellow in a very 

yellow or white. long dense spike. 

A bad weed in old grass land or along road r Introduced from Europe and widely dis- 

sides. Introduced from Europe. persed especially on land recently cleared and 

in old pastures. 
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fig. 100 (167). 

Oom 8pMdw«U. Wall Speedwell. Ver- 
oniea arveiuU L. Annual, pubeBoent, simple 
or branched, 6-40 cm. Ugh; lower leaves 
petided. oval, the upper sessile narrow, entire; 
coroUa Mue or nearly white. 

Cultivated grounds, in old thin grass land 
Naturalized from Europe. 



ng. 191 (168). 

Oommon Speedwell. Verardea offUimdis 
L. A prostrate, pubescent perennial, spreading 
by stems rooting at the JoTnts, 7-25 cm. high; 
leaves oblong, petioled. serrate: racemes narrow, 
densely flowered; corcMla pale blue. 

Dry fields and woods, probably a native 
plant. 
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ng. 192 (160). 

Neokweed. Punel&ne Speedwell. Ver- 
onica pertgrina L. Annual, erect, smooth or 
slightly glandular. 10-30 cm. high; lowest 
leaves petloled, blades oblong, thicklsh, the 
upper leaves sessile, white. Common as a weed 
in cultivated ground. 

Apparently introduced from Europe. 




Fig. 193 (170). 

Thyme-leaTied Speedwell. Varoni4xi «er- 
vyUifolia L. Perennial, nearly smooth, creep- 
ing, much branched. 5-20;cm. high; leaves all 
opposite and petloled. ovate: racem^loose, 
corolla whitish or pale blue with deeper stripes. 
Native and introduced. 



Digitized by 



MICHIGAN WEEDS. 



409 



PLANTAIN FAMILT. PLANT AOINAOEAE. 

A small family of herbarious plants, consisting of 200 species, in our region conspicuous for a 
number of weeds. 

One of the peculiarities of the dry fruit in this: when mature It opens all round with a trans- 
verse seam. 




Fig. 194 (171). 

Band Plantain. PlarUago arenaria W. & K. 

A pubescent and somewhat viscid annual; 
leaves 60-30 cm. high: narrow, opposite or 
whorled: pod one-seeded. 

Found at HarrisviUe. introduced with clover 
seed, originally from Central Europe. 



Fig. 195 (172). 

Large-braoted Plantain. Plantaao aristata 
Michx. A dark green annual, usually hairy, 
15-30 cm. high; leaves narrow, entire, often 
three-ribbed; spikes dense, 4-12 cm. long. 

Often introduced from the west with clover 
seed; so far not usually spreading in Michigan. 
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Fig. 196 (173). 

Blb-crast. Narrow-leaY«d Plantain. Buokhom. Plantago lanceolala L. 
Mostly perennial, more or less hairy, 30-50 cm. tiigh; leaves narrow, 3-6 ribbed, ob- 
lonc-lanoeolate. entire. 

Naturalized from Europe, one of our very worst weeds, as its seeds cannot be readily 
separated from seeds of red clover; and It springs up very quickly after the lawn mower, 
becoming very unsightly. 
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ng. 197 (176). 

Bufel't Broad-leaded Plantain. PlarUago 
Rygem Decne. Leaves thiimer, alwavs crim- 
son at base, spikes thin, 30-60 cm. hign. This 
species has Invaded fields of the fann and 
become a serious pest; often found in seeds of 
red clover, a native to some portions of our 
country. 



ng. 198 (174). 

Broadileayed Plantain. PlarUago major 
L. Perennial, smooth or hairy, 15-90 cm. 
high; leaves light green, 3-11-ribbed, base of all 
leaves without tinge of crimson. 

Possibly a native of some region of North 
America. Not a vigorous weed in Michigan. 
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MADDEB FAMILY. BUBIAOEAE. 

An Immense family of 5,500 species of wide geographical distribuUon/^^abundant in tropical regions 
The coffee plant belongs here, Partridge berry. Bed Straw. Button Bush. One weed is noticed 
Here are a few of the common names applied to species of GaKum: Cleavers, Goose-grass, Bushead 
Clo ver-grass.'.Cli ng-rascal. 




Fig. 199. Fig. 200. Fig. 201. 

Fig. 199. Oalium asjTeUum Michx. 

Fig. 200. 0. circaezana, O. lanceolalum, Q. pUosum, O. irifidum, G. boreale. 

Fig. 200a (176). Blue Field Madder. Sherardia arvensis L. Through an oversight no drawing 
of 200a was prepared. A slender, tufted, roughish, prostrate plant, 7-25 cm. high; leaves in fours and 
sixes, narrow; fruit crowned with the 4-6, calyx teeth. Introduced into this country from Europe 
and si^reading with clover seed. 

Fig. 201. Sweethearts. Oalium Aparine L. Annual, weak, climbing over plants, by means of 
stout, recurved prickles on the stems, 60-150 cm. high; leaves in sixes and eights, narrow: in 
1-3-flowered clusters; fruit densely covered with sharp hooked bristles. Widely distributed under some 
70 common names; probably introduced from Europe. 

A considerable number of other species of Galium, such a« G. lanceolaium. O. pilosum, O. trifidum 
O. oorcole mostly natives grown in woods become, a pest to sheep, if allowed to roam about In late 
"im©r and autumn. 
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TEASEL FAMILT. DIP8A0A0EAE. 

A very small family of coarse herbs consisting of only 140 species. Natives^of the 
old world. Species of scabious are grown for ornament. The fuller's teasel is grown 
for the purpose of placing the ripened head^.with their stiff-hooked prickles in revolv- 
ing frames to produce nap on cloth. 




Fig. 202 (177). 

Ooxnmon Teasel. Dipsacus tylveOris Huds. A coarse, prickly biennial. 60-180 cm. 
high leaves sessile, opposite; heads 7-10 cm. long; flowers lilac in color. Waste places 
rem Europe. 
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THE THISTLE FAMILY. THE A8TEB FAMILY. COMPOSITE FAMILY. 00MP08ITAE. 

This includes the Chicory Family and the Racweed Family, sometimes considered as distinct from 
the Coropositae. Botanically this ftimily ranks highest of any. In the most comprehentive sense 
this immense family of seed plants consists of 11.450 species — much the largest of all. The flowers 
are produced in heads; the anthers are united Into a tube which surrounds the style; there is only 
one seed to a flower. 

Here are found large numbers of showy flowers in cultivation, such as asters, dahlias, chrysanthe- 
mums and the largest contributions to the weeds of any family. To the vegetable garaen the best 
it can do is to furnish lettuce, endive, chickory, artichokes, sunflowers. It does not fundsh a single 
plant of Importance for meadows or pastures possibly excepting yarrow, which takes a low rank for 
meadow, pasture and lawn. 




Fig. 203 (178). 

Yarrow. IffilfoU. AchiUea Millefolium L. 
Stems simple, slightly woolly, perennial from 
horizontal rootstocks, 30-60 cm. high; leaves 
many times finely dissected into almost thread 
like pieces; heads numerous, small, in a flat- 
topped cluster, ray flowers white or pink. It 
wems to bB native to this country as well as 
native to Europe. 



Fig. 204. 

Biennial Wormwood. ArUmMa hUnnU 
Willd. An erect, smooth, biennial. 30-120 cm. 
high; leaves divided; heads crowded in abort 
spikes, very numerous, about 3 mm. broad. 

Introduced into moist ground from the \ 
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Fig. 207 (181). 

Com Oamomlle. Anthemis arveruU L. 
Usually annual, not stroncf scented, finely 

f)ubescent, much branched, about 30 cm. high; 
eaves sessile, on or twice cut lobed: heads 
usually num t 3-4 cm. broad; the ray 
flowers white. 




Fig. 208 (182). 

May- weed. Doc-fennel. Anihetnis Cotula 
L. Annual, ill smelling, much branched, 
sometimes pubescent, 30-60 cm. high; leaves 
finelv dissected; heads numerous, about 2 5 
cm. broad, rays white. 
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Fig. 209 (183). 

Onat Burdock. Ardium Lappa L. A large, fine-wooly, coarse, biennial, 1-2 m. 
high; leaves large mostly heart shaped; heads clustered, 3-6 cm. broad, the outside 
scales hooked at the top making a formidable bur; flowers purple. 

So far as the writer has observed, there are no plants of this 8i>ecie8 in the state, the 
following si>ecies having heretofore passed for this one. Introduced from Europe. 
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Fit. 210 (183). 

Oommon Burdoek. Arctium minus Bemh. A large, fln^wooly, coarse, biennial, 
1-2 m. high; leaves mostly heart shaped: heads clustered, 1.5-3 cm. broad, bracts 
hooked at the apex; flowers purple; abundant in certain portions of the state. 
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Fig. 215 (187). 

Becrur Tlokg. 8tlek-tlffht. Bidera 
frandota L. An erect, branched, mostly 
smooth, annual, 60-250 cm. high; leaves thin, 
C-5 divided, the sections narrow; rays none: 
achenes flat, oval, the two slender awns barbed 
downward. Damp soil. 

21 



Fig. 216 (188). 

Star Thiitle. Centawrea soiaitialis L. A 
strag^ng plant, gray, with loose wooly hairs. 
30-50 cm. nigh; stem leaves small, narrow, each 
with one margin prowing down the stem ; heads 
about 1.5 cm. broad, some of the stout spiny 
scales yellow, spreading. 12-18 mm. long. 
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Fig. 217 (180). 

Ox-eye Daisy • Cfiryaanthemum Leucanthemum jdnnaHftdum Lecoq and Lamotte. 
Stem erect, branchlnc but little, 30-50 cm. high, perennial from sineading rootetoeks; 
lower leaves mostly spatulate, stem leaves partly clasping; heads 4-6 cm. broad, with 
20-30 white rays. Not yet very common in Michigan. 
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Fit. 218 (190). 

Ohloonr. Blue Sallon. Ciehorium IrUylma L. Whole plant pervaded by milky 
Juloe; stem stiff, rough, much branched perennial. 30-00 cm. high, from a long, deep 
top-root; leaves long, narrow, variable; heads numerous; flowers bright blue. 

waste places. Introduced from Europe. Sometimes cultivated for use of the roots 
M a substitute for coffee or to mix wltii coffee. 
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FIc. 319 (191). 

Canada Thlftle. Cirtium arverue (L.) Scop. (CarduuM arventU (L.) Robfl.) A 
slender, nearly smooth perennial, 30-90 cm. high from extensively creeping rootstocks; 
leaves narrow, the margins bending irregularly up and down, backward and forward, 
each lobe always terminating in a sharp stiiT point: flowers rose purple or whitish; 
scales of the heads not bristly pointed; each seed as it grows usually produces a male 
plant or a female plant; by rootstocks a half acre or more is often the result of a single 
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Flff. 220 (ig2). 

Common or Bull Thlitle .'Cimum lanceolatum (L.) Hill. {CarduM lanceolalus L.) A stout, woolly, 
branched biennial. 90-150 cm. high; leaves variably lobed, extending down the stem (decurrent), 
everywhere each wavy lobe terminates in a formidable prickle; heads large, mostly solitary, the scales 
of the involucre each terminating in a bristly prickle. 
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FIff. 222 (196). 

Dalt7 Fleatene Brigeron annuuB (L.) 
Fen. A nther slender, erect, leafy biennial, 
30-150 cm. higli. beset with spreading hairs, 
lower leayes ovate, mostly obtuse, coarsely 
toothed, upper narrower, sharply toothed, mar- 
ginal flowers very numerous, white or tinged 
with purple. Study well and com -pare with 
Brigeron ramotua. The achenes are so nearly 
like those of E. ramotus that it did not seem 
worth while to make drawings of the species. 
A native weed; especially abundant In thin 
— 1 land. 



Fig. 223 (196). 

Daily FlealMine. Erigeron ramonu (Walt.) 
B. 8. P. Slender, erect, biennial, pubescence 
closely appressed. 60-160 cm. nigh; stem- 
leaves narrow, mostly entire, doeely resembles 
B. annus with which carefully compare; found 
together in similar places, though this species 
likes sandy and gravelly soil. Stem smaUer 
and more simple than the preceding, with 
smaller heads but longer rays. 
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Fig. 224 (195). 

Hone- weed. Mare'i-tail. A Fleabane. Erigeron canadensis L. (LepiUon canadenm 
(L.) Brltton.) Erect, brlslly-halry, 60-270 cm. high; leaves very numerous,, very nar- 
row; heads very numerous, bearing very short ravs on;the margins. A native plant 
now of wide distribution at home and abroad, waste places, common and abundant. 
Sometimes cut and distilled for the oil. 
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Fig. 225 (198). 

Low Cudweed. Gnaphalium uliginosum L. 
Annual, much branched from the base, covered 
all over with appressed wool, 5-30 cm. high: 
leaves narrow, spatulate; heads small in clusters, 
bracts brownish. 




Fig. 226 (197). 

Sweet Life EverlaitlnK. Onaphalium 
polycephcUum Michx. (G. obtasifolium L.) 
Erect, annual or winter annual, fragrant, fine, 
woolly, 30-70 cm. high- leaves narrow, heads 
small, numerous, the bracts on the outside 
wlUtish, thin, paper-like (scarious). 
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FIs. 227 (199). 

Broad-leaved Oum-pUnt. Tar-weed. 

Orindeiia mwtrrota (Purah) Dunal. Perennial 
or biennial, smooth, erect. 20-00 cm. high; 
leaves narrow: often spatuiate, iMise more or 
less clasping; bracts or tbe involucre strongly 
spreading, very glutinous, flowers yellow, 
native in the west, Introduced with seeds of 
clover and i 



FlF. 228 (202). 

Elecampane. Inula Hdenium L. A 
coarse, stout, erect, pubescent perennial. 60-180 
cm. high; lower leaves ovate, petioled, 20-45 
cm. long, the upper partly clasping; ray flowers 
yellow, numerous. 
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FIS. 220. 

Jertualem Artioholra. Helianthtu titberonu L. Stem rough, stout, branched. 120-300 cm. hifh, 
peremilal by numerous tubers: leaves ovate or narrow, three-nerved, sharp pointed; rays 12-20, yel- 
low, occasionally cultivated and spreading as a weed. 
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Fi%. 230 (200). 

Devil'i Palnt-bruf h. Orange Hawkweed. 

Hieracium aurarUiacum L. A slender, thin, 
hairy, perennial, 20-60 cm. high, usually spread- 
injr Dy runners, juice milky; leaves mostly at 
the ground, spatulate; flowers orange-red. 
showy. Introduced from Europe and escaped 
fromfcultivatlon. A terrific weed when once 
established. 



fir. 231 (201). 

Mouse-Ear. H&wkweed. Hieracium Pile- 
sella L. An erect, thin-hairy, perennial, 10-30 
cm. high, spreading by runners. Juice milky; 
lea\'es mostly at the ground, oblons or spatu- 
late; flowerd yellow. 

Introduced from Europe, havins much the 
habit of //. aurarUiacum. 
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Fig. 232 (203). 

Manh Elder. Iva xanthiifolia Nutt. Annual, coarse rouf h. Ufht colored with 
minute down, 60-180 cm. high; leaves mostly opposite, ovate or rhombic, three-ribbed, 
more or less lobed; heads small, crowded in panicles. Waste places in the Upper Pen- 
insula. 
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¥\g. 233 (304). 

Wild or Tall Lettuoe. Lactuca canadensis 
L. A smooth, leafy biennial, 1-3 m. or more 
high, juice milky: leaves more or less lobed or 
simple, some of them 30 cm. long; heads 1-1.5 
cm. long, numerous, in a large open panicle; 
flowers yellow. 



Fig. 234 (206.) 

PrloUy Lettuoe. Laduca Searioia L. 
Biennial, erect, stiff, leafy, smooth, except near 
the basejuice milky, 60-200 cm. Mgb; leaves 
narrow with spinulose margins, base more or 
less clasping, tending in open places to turn 
one edge up, the other down, and to point north 
and south; flowers pale yellow. A trouble- 
some weed introduced from Europe. 
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Fig. 235 (206). 

Fall Dandelion. LeorUadon aiUumntUU L. A smooth perennial, the flower stem 
slender, 10-60 cm. high. Juice milky; leaves narrow, 3-8 cm. long. 
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Fig. 237. 

Stinking Willie. Stagserwort. Senecio Jacobaea L. Perennial, stout, often woolly, 
very leafy, 00-120 cm. hi^n. having short, thick rootstocks; leaves usually 2-3-tlme8 
lobed, 2-15 cm. long; hsads very numerous in large compact, flat-topped clusters: 
flowers golden-yellow. Introduced from Europe and found in Maine, Nova Scotia, 
Quebec, locally in Ontario. Not yet known to occur in Michigan. The plant Is 
very poisonous, causing a fatal disease of the liver in cattle. It is not injurious to 
Fheep. 

21 
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Fig. 238. 

Canada Oolden-rod. Solidago canadensis L. Stem erect, stout, usually minutely pubescent. 
60-150 cm. high; leaves narrow, three-nerved, 6-13 cm. long; heads small, crowded in recurved one- 
sided racemes. A native plant; very common in low land, where it spreads rapidly by rootstock^. 
Several other specie? are just as bad when they are as abundant. 
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seeds; leaves prickly to the touch, not true of the other specie.s; flowers pale yellow. 
Introduced from Europe. 
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Fig. 241 (210). 

Common iow Thlftle. Sonchtu oleraceiu L. Annual, erect, branching, leafy below; Juice milky, 
30-180 cm. high; leaves soft-spiny, toothed; flowers pale yellow. 
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Fig. 242. 

Oommon Dandelion. Taraxacum offlcinale 
Weber. iTaraxacum Taraxacum (L.) Karat.) 
Leaves, very variable, coarsely lobed and 
toothed; heads large (3-5 cm. broad), orange- 
yellow. See account of the following species. 



Fig. 243 (211). 

Bed-ieeded Dandelion. Taraxacum try- 
throavermum Andrz. Leaves, small, deeply 
lobed, segments narrow. Juice milky; compared 
with the next species, heads smauer. 2-3 cm. 
broad, sulphur yellow, the inner bracts Twith 
horn-shaped appendages; achenes smaller; 
bright red or red-brown, sharply prickled above. 
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Abutflon 378 

Acalypha 271 

Ac-cum-bent, leaniiur or lyging upon, applied to cotyledons when the caulide (radicle) is folded 

against their contiguous edges. 
A-cfaene. •i*wmmn, a small, dry. one-seeded, indehiscent fruit, likely to be mistaken for a seed. 

Achillea 414 

Achnida 324 

Acute, ending in a distinct angle, less than 90°, but not prolonged 

Adulterate seeds 2S1. 282 

Agrimony 356, 367 

Agropyron 289 

Agrostemma 330 

Aizoaoeae 329 

Alfalfa 362, 369 

Allionia 328 

AUlum 304 

Alsike clover 365 

Alsine 337 

Alyssum 343, 344 

Ambrosia 415 

Amaranthus blitoides 324 

Amaranthus chlorostachys 325 

Amaranthus giaedzans 225 

Amaranthus hybridus 325 

Amaranthus retroflexus 326 

Amaranthus spinosus 326 

American Jute 378 

Anacardiaceae 377 

Apocynaceae 388 

Apocjmum 388 

Apple-of-Peru 403 

Apple of Sodom 404 

Arctium 417, 418 

Arenaria 331 

Artemisia 414 

Artichoke 414, 431 

Asdepiadaceae 389 

Asdepias 389 

Aster family 414 

Atriplex 316 

Avena 290 

Axyris 317 

Baking seeds 281 

Ball mustard 363 

Barbarea vulgaris 343 

Barbed, furnished with rigid points or short bristles, usually reflexed like the bard of a fish hook. 

Barnyard grass 297 

Barren brome grass 293 

Bearbind 390 

Beaver poison 384 

Beggar-ticks 420, 421 

BeUbhie 390 

Bermuda grass 294 

Berteroa 344 

Beaked nightshade 406 
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Beggar's lice 395 

Bidens 419, 420, 421 

Biennial wormwood" 414 

Bitter dock 314 

Black bindweed 306 

Black-eyed susan 436 

Black medick 362 

Black mustard 346 

Black night shade 404 

Black swallow-wort 390 

Bladder Campion 336 

Bladder Ketmia 378 

Blue-curls 401 

Blue field madder 412 

Blue grass 300 

Blue Sailors 423 

Blue Vervain 396 

Boiling seeds 281 

BoUey, H. L., quoted 285, 286 

Borage family 394 

Boraginaceae 374 

Bouncing Bet 333 

Brassica arvensis 344 

Brassica campestris 345 

Brassica Juncea 345 

Brassica nigra 346 

Brassica Sinapistrum 344 

Broad-leaved dock 314 

Broad-leaved plantain 411 

Bromus 292 

Buckhom 410 

Buckwheat family 306 

Bulbous Buttercup 340 

Bull Thistle 425 

Burdock T 417. 418 

Bur-grass 294 

Burhead 412 

Bur-seed 394 

Butter and Eggs 405 

Buttercup 339, 340 

Calyx, the outer set of floral leaves of a complete flower, or of an apetalous flower. 

Camel ina 347 

Campion 332 

Campion, bladder 336 

Canada golden-rod 438 

Canada thistle 424 

Canadian blue grass 300 

Capriola 294 

Capsella 348 

Carduus 424, 425 

Carpet-weed 329 

Caryophyllaceae 330 

Cashew family . . •. 377 

Catch-fly 335, 336 

Catmint 401 

Catnip 401 

Celandme 341 

Cenchnis 294 

Centauria 421 

Cerastium 331 

Cereals 289 

Chaetochloa 302 

Charlock 344 

Cheat 292 

Cheenes 379 

Digitized by GooQie 



INDEX. 



449 



Page. 

Cheledonium majus 341 

Chess 292 

Chemicals to kill weeds 285, 286 

Chenopodiaceae 316 

Chenopodium album 318 

Chenopodium Botrys 319 

Chenopodium polyspermum 321 

Chenopodium urbicum 322 

Chickweed 337 

Chicory 423 

Chicory family 414 

Chrysanthemum 422 

Cicborium 423 

Cicuta 384 

CinquefoU 358. 359 

Cirsium 424, 425 

Claviceps 288 

Cleavers 412 

Cling-rascal 412 

aover 364. 365, 366, 367, 368 

Clover-grass 412 

Clover, rabbit-foot 364 

c. m. centimeter, see rule lines on last page. 

CocklCi 330 

Cocklebur 444, 445 

Conunon burdock 418 

Common chickweed 337 

Common mallow 379 

Conunon milkweed 389 

Common mullein 406 

Common thistle 425 

Compositae 414 

Composite family 414 

Conium 385 

Conringia 348 

Convolvulaceae 390 

Convolulus 390, 391 

Cordate, 

Heart shaped, as usually pictured, with the point of attachment at the broad end. 

Corn-bind 390 

Com gromwell 395 

Com speedwell 407 

Consulting botanist in England 282 

Couch grass 289 

Cow cress 350 

Cow-herb 334 

Crassulaceae 356 

Creeping, running along at or near the surface of the ground and rooting. 

Creeping buttercup 340 

Cress, penny 355 

Cress, winter 343 

Crimson clover 365 

Crowfoot 339 

Crowfoot family 339 

Cniciferae 343 

Curled dock 312 

Cuscuta 392, 393 

Cut-leaved crane's bill 370 

Cydoloma 322 

Cylindrical 

Cyme, usually a broad and flattish determinate inflorescence, i. e. with its central or terminal flowers 
blooming earliest. 

Cynanchum 390 

Cynodon 394 

Cynoglossum 394 

Cyperaoeae i 30? 
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Cypenw 303 

Cypreas apuige 372 

DaUia 414 

Daisy 422 

Dandelion 442 

Dandelion, to killin lawn 285 

Datura 402 

Daucus 386 

Dead nettle 398 

Decunent, (leaf), extending down the stem below the Insertion. 
Deltoid, shaped like Greek letter delta, triangular. 

Dentate, having broad acute marginal teeth which are usually directed outward. 

Devil's paint-brush 432 

Desmodium 360 

Digitaria 296 

Dioecious, having the male and female organs borne by different individuals. 

Diplotaxis 349 

Dipf>aceae 413 

Dipeacus 413 

Dock 310, 311. 312, 313. 314. 316 

Doctored seeds 281 

Dodder 392. 393 

Dogbane family 388 

^ Dog's-tooth grass 294 

Door-weed 306 

Downy brome grass 293 

Dutch clover 368 

Dye seeds 282 

Echinochloa 297 

Echinospermum 394 

Elecampane 430 

EleochariB 308 

Eleusine 297 

Endive 414 

Eragrostis 291 

Erechtites 426 

Erect knotweed 307 

Eigot 288 

Erigeron 427, 428 

Erodlum 1 369 

Erysimum 349 

Euphorbia 372, 373, 374. 376. 376 

Euphorblaceae 371 

Euphorbia esula 373 

Euphorbia hirsuta 374 

Euphorbia maculata 374 

Euphorbia polygonlfolia 376 

Euphorbia preslil 376 

Euphorbia serpylllfolia 376 

Evening primrose 383 

Evening primrose family 383 

FaU dandelion 435 

False flax 347 

Field chess 292 

Field dodder 392 

Field garlic 304 

Field pepper-grass 350 

Field sorrel 311 

FigwortfamUy 405 

Finger grass 296 

Fire-weed 426 

Five-finger 358 

Flat-stemmed Poa 300 

Flax dodder 392 

Fleabane 427, 428 

• 
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Ploret, a single flower of a head or cluster, especially in Compos itae. 

Foxtail 302 

Fuller's teasel 413 

Fungi, produced by a fungus; pertaining to a fungus or to fungi, as a fungus disease. The sub- 
stantiyejorm fungus is also used as an adjective. 

Galium 412 

Garden cress 361 

Geraniaceae 369 

Geranium 370 

Geranium family 369 

Germander -358 

Glaucous, covered with a whitish bloom as the leaves of cabbage, grape or plum. 

Gnaphalium 429 

Goat's beard 443 

Golden perrer-grass 361 

Golden-rod 438 

Goose-foot 320, 321, 322 

Goose-grass 297. 412 

Gnunineae, the scientific name for the grass family. 

Grass family 289 

Great bindweed 391 

Great burdock 417 

Great nettle 305 

Great rag-weed 415 

Green amaranth 325 

Green foxtail 302 

Green tansy mustard 364 

Grindelia 430 

Gromwell 394 

Gnmovius' dodder 393 

Gum-plant 430 

Halberd-leaved Orache 316 

Hare's-ear mustard 348 

Hastate, like the head of a halberd, applied to leaves which have a spreading lobe on each side of 
the base. 

Hawkweed 432 

Heal-all 401 

Hedge-beUs .• 390 

Hedge bindweed 391 

Hedge lily 391 

Hedge mustard 364 

Helianthus 431 

Henbit 398 

Hibiscus 378 

Hieracium 432 

Hiraute, clothed with rather numerous long coarse hairs, harsher than pubescent and less harsh 

than hispid. 
Hispid, bristly. 

Hoarhound 400 

Hoary Allyssum 344 

Hoary cress 351 

Hoary vervain 396 

Hordeum 298 

Hogweed 415 

Hop clover : 367, 368 

Horse nettle 404 

Horse-weed 428 

Hoimd's tongue 394 

Hypericum 382 

Illecebraceae 329 

Indian chickweed 329 

Indian hemp 388 

Indian mustard 345 

InuU 430 

Italian clover 366 

Iva 4^**^ 
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Jerusalem artichoke 431 

Jerusalem oak 319 

Jimson weed 402 

Juncaceae 304 

Juncus 304 

June-grass 300 

Kentucky biuegrass 300 

King head 415 

Knawel 329 

Knot-grass 306 

Knotweed 329 

Labiatae 398 

Lactuca 434 

Lady's night-cap 391 

Lady's thumb 309 

Lamb's quarters 318 

Lamium 396 

Lap-love 390 

Lappula 394, 395 

Large-bracted plantain 409 

Large crab-grass 296 

Leaflet, one of the divisions or blades of a compound leaf, as seen in the leaf of a locust tree. 

Leafy-bracted tickseed 420 

Leafy spurge 373 

Leguminosae 360 

Leonurus 399 

Leontodon 435 

Lepidium 350, 351, 352 

Leptilon 428 

Lesser clover dodder 392 

Lettuce 414, 434 

LUiaceae 304 

Lily family 304 

Llnaria 405 

Linear, very narrow with the maigins parallel or nearly so. 

Lithospermum 395 

Loculus, the cavity of an ovary or anther. 

Lotus .• 361 

Low cudweed 429 

Low hop clover 367 

Low spear grass-. 298 

Lucerne 362 

Lychnis 332 

Lyrate, pinnatifid, with the lobes decreasing in size toward the base. 

Lysimachia 387 

Madder family 412 

Mailow family 378 

Malva 386 

Mammoth clover 366 

Maple-leaved goosefoot 320 

Mare's-tail 428 

Marigold 419 

Marsh elder 433 

Marubium 400 

Medicago 362 

MelUotus 363 

Mercury, three-seeded 371 

Mexican tea ^. 318 

MilfoU 414 

m m. millimeter, see ruled lines on last page . 

MUkweed family 389 

Mint family 378 

Mollugo 329 

Moneywort 387 

Morning-glory family 390 

Mossy stonecrop 356 
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MothmuUein 406 

Motherwort 399 

Mouse-ear chickweed 331 

MudlASinous 394 

MuUein 406 

Musquash root 384 

Mustard 349, 354 

Mustard. baU 353 

Mustard, black 346 

Mustard family ; 343 

Mustard, hare's ear 348 

Mustard in oats, to kill 286 

MusUrd. Indian 346 

Mustard, tumbling 353 

Narrow-leaved dock 312 

Narrow-leayed plantain 410 

Neckweed 408 

Nepeta 401 

Neslia 353 

Nettle family 305 

Nettle-leaved vervain 397 

Nicandra * 403 

Night-flowering catch-fly 336 

Nightshade family 402 

Nodding bur 419 

Nonesuch 362 

Net seed 282 

Nutlet, a small nut or nut-like seed or fruit as many achenia. 

Oak-leaved goosefoot 320 

Oblanoeolate, lanceolate in form, but tapering toward the base more than toward the apex. 
Oblong, longer than wide with nearly parallel sides; compare oval. 
Obovate. a flat body broader toward the apex than the base; see ovate. 
Obovoid, a solid body broader toward the apex than the base. See ovoid. 
Obtuse, having end or apex blunt. 

Oenothera 3&} 

Old-witch grass 299 

Onagraceae 383 

Orache 316 

Orpine family 356 

Oval, about twice as long as broad with regular curved outlines, broadly elliptical. 
Ovate, like a longitudinal section of an ordinary hen's egg, with the attachment if any at the broad 
end. 

Ovoid, the shape of a hen's egg and attached, if at all, at the large end. 

Ovoid spike-rush 303 

Oxalis 369 

Ox-eye daisy 

Oxybaphiis 328 

Oyster plant 443 

Palea, Palet, the upper bract which with floral glume encloses the flower in grasses. 

Pale persicaria 308 

Panicle, a branched or compound raceme; a cymose panicle has the main axis terminated by the 

oldest flower, its branches terminated by the next oldest. 

Papaveraceae 341 

Papaver dubium 342 

Papaver rhoeas 342 

Panicum caplllare 299 

Panicum crus-galli 297 

Panicum lineare 295 

Panicum sanglunale 291 

Panicum virgatum 299 

Parasite, a plant which grows upon or within another living body, from which it derives a part or 

whole of its nourishment; compare saprophyte. 

Ptrsley family 384 

Pastinaca 386 

Patience dock 315 

Pellucid, translucent. 
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Peimsylyuiia persicaria 308 

Penny cress 356 

Pennyroyal 398 

Pepper-grass , 350. 351, 352 

Petiole, the stem of a leaf. 

Physalodes 403 

Phytolacca 327 

Pigeon berry 327 

Pigeon grass 302 

Pigweed 317, 318. 319, 320. 321, 322 

Plnkfamfly 330 

Pinnatifld, pinnately veined with marginal divisions reaching about half way to the mid-rib. 
Placenta, a part of the ovary to which the ovules or seeds are attached. 

Plantaginaoeae 409 

Plantago 409, 410, 411 

Plantain 409. 410. 411 

Plantain family 409 

Poa annua 298 

Poacompressa 300 

Poa pratensis 300 

Poison elder 377 

Poison hemlock 385 

Poison ivy 377 

Poison sumach 377 

Pokeweed 327 

Polygonaoeae 306 

Polygonum avlculare 306 

Polygonum Hydropiper 307 

Polygonum lapathifolium 308 

Polygonum pennsylvanicum 305 

Polygonum Persicaria 309 

Poppy 312 

Poppy family 441 

Porcupine grass 301 

Portulaca 33S 

Potato family 402 

Potentilla 358,359 

Prickly lettuce 434 

Prickly Sida 381 

Primrose family 387 

Primulaoeae 387 

Prostrate, lying flat upon the ground, but not rooting; procumbent; compare creeping. 

Prostrate amaranth 324 

Prunella 401 

Pubescent, clothed with soft and rather short hairs. 

Pulse family 880 

Pump, to spray for weeds 286 

Purple Jimson weed 402 

Purple-stemmed swamp-beggar ticks 420 

Purple thorn apple 402 

Purselane 338 

Purselane speedwell 408 

Pussley 338 

Quack grass 289 

Quackgrass, how spread 284 

Quackgrass, to kiU 284 

Quartz, ground and colored for clover seed 282 

Rabbit-foot clover 364 

Ragweed 416 

Ragweed family 414 

Ranunculaoeae 339 

Ranunculus acrls 339 

Ranunculus bulbosus 340 

Ranunculus repens 340 

Red clover 366 

Red root 395 
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Red-root pigweed 326 

Red-seeded dandelion 442 

Red-topped sorrel 311 

Reticulate, in the form of network. 

Rhus toxicodendron 377 

RhusTemiz 377 

Rib-giaas . . 410 

Rocket, sand 349 

Rocket. yeUow 348 

Root, the descending axis whicli is destitute of leaves or nodes. 

Root stock, rizome, a stem usually subterranean and more or less thickened, producing young 
biBJiches. 

Rosaoeae 366 

Rose family 356 

Rougli pigweed 325, 326 

Rubiaoeae 412 

Rudbeckia 436 

Rugel'8 broad-leayed plantain 411 

Runner, a prostrate branch which roots and forms new plants at intervals, as the strawberry. 

Rumex Acetosa 310 

Rumex Acetosella 311 

Rumex americanus 318 

Rumex crispus 812 

Rumex obtusifolia 314 

Rumex Patienta 315 

Rumex salidfolius 313 

Rush family 304 

Russian pigweed 317 

Russian thistle 828 

Rutabaga 345 

Rye 301 

Salsify 443 

Salsola 323 

Salt; to kill weeds 286 

Sandbur 294 

Sand plantain 409 

Sand rocket 349 

Sandwort 831 

Saponaria 333, 334 

Scabious 413 

Scarious, thin, dry, and membranous, not green. 

Scarlet clover 366 

Sderanthus 329 

Scokeroot '327 

Scrophularioeae 405 

Scutch grass 294 

Seaside spurge 376 

Secale 301 

Sedge 303 

Sedum 356 

Seed-control, first one 282 

Self-heal 401 

Senecio 437 

Serrulate, having minute antrorse teeth on the margin. See Serrate. 

Sessile, having no stem, as a leaf without a petiole or a flower without a pedicel. 

Setaria 802 

Sheep-bine 390 

Sheep-sorrel 311 

Shepherd's purse 348 

Sherardia 412 

Sidespinasa 381 

Sflene 335, 336 

Sflvery cinquefoil 358 

Sisymbrium 353, 354 

Skunk-grass 298 

Sleepy catchfly 836 
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Slender nettle 305 

Slender rush 304 

Small alyssum 343 

Small bindweed 390 

Small crab-grass 295 

Small-flowered agrimony 357 

Small-flowered crane's bill 370 

Small-flowered mallow 380 

Small-fruited false flax 347 

Smart-weed 307 

Smooth-brome grass 292 

Soapwart 333 

Soft agrimony 357 

Soft chess 292 

Solanaceae 402 

Solanum 402,405 

Solidago 438 

Sonchus 439, 440, 441 

Sorrel 310, 311 

Sorrel family 389 

Sour dock 310 

Sow thistle 439, 440, 441 

Spanish dodder 393 

Spear grass 306 

SpeedweU 407.408 

Spergula 337 

Spike, an infloresence of sessile or nearly sessile flowers on a single elongated axis. 
Spikelet, a small or secondary spike as found in grasses. 

Spiny clotbur 445 

Spotted cowbane 385 

Spotted spurge 374 

Spraying to kill weeds 285 

Spreading orache 316 

Spurge 372, 373, 374, 375, 376 

Spurge family 371 

Spurred rye 288 

Spurry 337 

Squirrel-tail grass 298 

Staggecwort 437 

Star thistle 421 

Stellaria 337 

Sterile, not fertile. 

Stick-seed 394 

Stick-tight 419.420. 421 

Stink grass 291 

Stink weed 355 

Stinging nettle 305 

Stinking Wfllie 437 

Stipa 301 

St. John's wort family 382 

Stonecrop 356 

Sulphur smoking 281 

Sumach family 377 

Sunflower 41* 

Sweet clover 363 

Sweethearts 412 

Sweet life everlasting 429 

Switch grass 299 

Syntherisma linearis 295 

Syntherisma sangulnalis 296 

Tall buttercup 339 

Tall hairy agrimony 356 

TaU lettuce 434 

TaU mustard 353 

TaU sorrel 310 

Tansy mustard 354 
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Taraxicum 442 

Tar-weed 430 

Teasel 413 

Teasel family 413 

Terete, circular in transverse section, usually somewhat tapering. 

Thistle 424, 426 

Thistle family 414 

Thistle, Russian 323 

Thlaspi 365 

Thorn apple 402 

Three-seeded mercury 371 

Thyme dodder 392 

Thyme-leaved sandwort 331 

Thyme-leaved speedwell 408 

Thyme-leaved spuige 376 

Tickle-grass 299 

Tidcseed 419, 420, 421 

Tick-trefoO 360 

Toadflax 405 

Toothed spuige 372 

Treachle 349 

Tragopogon 443 

Trefofl 360 

TrifoUum 364. 366, 366, 367. 368 

Treo-seed 282 

Tubercle, a swollen part or a root due to bacteria. Usually applies to such as possess the power 
to fix nitrogen; a little tuber. 

Tumble-weed 299, 325 

Tumbling mustard 363 

Twining, ascending or coiling the stem in a spiral manner around a support; voluble. 
Umbel, an inflorescence in which there is one flower to a pedicel, and these are all of nearly equal 
length and all start from nearly the same plac^ at the apex of the stem. 

UmbeUiferae 384 

Umbrella wort 328 

Upright goosefoot 322 

Upright spotted spurge 376 

Urtica 306 

Urticaceae 306 

Vaccaria 334 

Velvet-leaved mullein » 406 

Verbascum 406 

Verbena 396, 397 

Verbenaceae 396 

Veronica 407, 408 

Vervain family 396 

Vinoetoxicum 390 

Viola arvensis 383 

Violaceae 383 

Violet family 383 

Water hemlock 384 

WaU speedwell 407 

Water hemp 324 

Weed seeds most common in clover 283 

Weeds, to kiU easily 284 

Weeds, to kill in a lawn 284 

Weeds, to kill with tarred paper 285 

Weeds, what are killed by spraying 285 

Weeds, which to kill by spraying 287 

Weeds, woret one 284 

Western tickseed 419 

Western water hemp 324 

Wheat thief 395 

When to spray to kill weeds 286 

White clover 868 

White sweet clover 865 
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Whorled, a set of organs arranged in a circle around a item or axis. 

Whorled maUow 380 

WUd barley 298 

WUd buckwheat 306 

Wild carrot 388 

WUdgarUc 304 

WUd oat , 304 

WUd onion... 304 

WUd paisley 383 

WUd parsnip 386 

WUd pepper-grass 352 

WUlow-leaved dock 313 

Winged pigweed 322 

Winter cress 343 

Wire grass 300 

Wood-bind 391 

Wood -sorrel famUy ^ 369 

Worm-seed 349 

Xanthium 444, 445 

Yard grass 297 

Yarrow 414 

YeUow alyssum 343 

YeUow clover 368 

YeUow daisy 436 

YeUow foxtaU 302 

YeUow nut-grass 308 

YeUow rocket 343 

Yellow sweet clover 363 
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WHEAT IMPROVEMENT. 



BY FRANK A. SPRAGG. 



Michigan Wheat Conditions. 



If one should walk into the average wheat field in Michigan just 
before harvest, he would find occasional heads of a large number of 
types of wheat. Some of these might perhaps have a white chaff, some a 
red chaff, some might be bearded and some beardless, and if a number 
of heads were shelled differences would also be found in the grain such 
as hard, soft, red, white, etc. The writer has counted as high as a 
dozen types of wheat in one field. This shows that the farmer is grow- 
ing a mixture of at least that number of varieties. 

As can be seen in Fig. 1, Michigan is not producing the quantity 
of wheat that she should, were all her farmers practicing proper methods 
of culture and growing the best variety for their soil and conditions. 



Fig. 1. — Showing the relatlYe 3rield8 of two of the better yarieties at the Michigan Experiment 
Station as compared with the ayerage yield of the state. 

Michigan is producing about half as much wheat per acre as she 
Rhould. The average yield of wheat in Michigan for 1910 and 1911, as 
reported in the Yearbook of the Department of Agriculture, was 18 
bushels per acre. Wheat No. 60101, which is a selection from the Ameri- 
can Banner produced 42.8 bushels per acre and No. 61801, which is a 
selection from the Shepherd's Perfection, 39.3 bushels per acre as an 
average for the same two seasons. No doubt many of the low yields 
that cut down the state's average come from a class of careless farmers 
who continue to plant year by year any kind of wheat that they 
may happen to have. These farmers do not use the fanning mill to clean 
out the light chaffy grains and weed seeds. They do not select their 
seed at all and after a time they say that their variety of wheat has 
"run out." Instead, the facts are that the wheat has been mixed with 
so many almost worthless wheats as to lose its identity, while the 
original wheat if purified might really be a better variety for the par- 
ticular conditions than originally. 
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ORIGIN OF THE COMMON VARIETIES OF WHEAT. 



It may be interesting to give the origin of a few of the better known 
American wheats. The Fultz wh^at was originated in 1862 by Abraham 
Pultz of Mifflin County, Pa. He picked a few stray beardless heads out 
of a field of Lancaster wheat, which is bearded. He planted the grains 
from the selected heads that year and continued in this way until he 
had a considerable field of the new variety. This wheat is now bein«j 
grown with good success in most of the eastern and central states and 
in several foreign countries. 

In 1865, Mr. Garrett Clawson of Seneca County, New York, selected 
some of the best heads out of his field, the seed of which he increased 
during the next few years and thereby originated the White Clawson 
wheat. 

Throughout the spring wheat districts of the northwest, there are a 
large number of Fife wheats forming the basis of the great wheat and 
flour production of that district. All of these are said to have been orig- 
inated from a selection by Mr. David Fife, of Otonabee township, On- 
tario. A friend of his in Glasgow, Scotland, had obtained a small quan- 
tity of wheat from a cargo direct from Dantzic, Germany. Mr. Fife re 
ceived it shortly before planting his spring wheat. As it proved to be a 
winter variety he was able to grow only three heads but he continued 
planting this wheat and distributing the product until now the Fife 
wheat is known throughout the country. 

In Michigan we find several varieties that still carry the names of 
the originators. Among these are Betterley, Goings, Shepherd's Per- 
fection, Eaton, Jones Longberry and Dawson's Golden Chaff. 



At the Michigan Experiment Station thousands of individual plant 
selections are made. The seeds are at first planted so that it is abso- 
lutely known that each selection grew from a single seed. The best 
of these selections are planted in separate rows the next year. Here 
some of the undesirable lots are discarded before harvest. The remainder 
of the rows are threshed with that kind of care that allows not a single 
seed to get over into another lot. 

The higher yielding of these wheats are planted in larger plots and as 
soon as possible they are planted in variety series. The plots in a 
variety series are usually one drill width (11 hoes) and long enough 
to make a one-twentieth acre plot. These long and narrow plots are 
placed side by side on as uniform land as is available. A three-foot 
path extends between each two adjacent plots. The first and every fifth 
plot thereafter is planted with the same variety as a check on the vari- 
ations in the soil. The remaining plots are planted to different varieties. 
By this means the relative yielding power of these pure strains is found. 
This work is repeated each year. The average of three or more years' 
results should give a fair comparison of the several varieties. The less 
promising varieties are discarded as soon as they are proven to be in- 
ferior. The aim in this work is to save the best varieties each year and 
test them out in comparison with new varieties and finally to develop 
better varieties for the benefit of the Michigan farmer. Seed of the 
best of these varieties is being sent out each year to representative 
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farmers who will keep the seed pure and sell seed to their neighbors. 
Through these cooperators the general farmer may expect finally to re- 
ceive benefit from these pedigreed high producing wheats. 

Thus the Experiment Station takes the ordinary commercial mixtures 
(caJled varieties) and if after some preliminary testing they are con- 
sidered promising they are separated into several pure strains, each 
descending from single plants, and these are tested separately in the 
variety series. A variety that goes out to the farmer is not an original 
variety but the highest yielding pure strain found in one of them. 

However, the yielding quality is not the only thing to be considered. 
The miller demands good milling wheats and the baker has a right to 
have good flour from which to make his bread. Thus a variety cannot be 
recommended simply because it is a high yielder but it must also be a 




Fig. 2. — Series of 1/100 acre wheat plots in foreground, and 1/20 acre oat series in background. 
Mostly from individual plants of 1906. Crop of 1009. 

good bread making wheat. The Experiment Station is now making 
milling and baking tests on the higher yielding wheats. 

Finally the farmer must study the adaptability of new wheats to his 
conditions. As a rule the farmer should avoid sending off great dis- 
tances for seed ^heat unless it be for experimental purposes. The Ex- 
periment Stations generally find that varieties from other countries must 
be grown for two or three years in their new home before the yield can 
be relied upon. Even grain that comes from other states changes both 
in quality and yield and it is probable that grain changed from one kind 
of soil to another in the same neighborhood does not do as well the first 
year after the change as it would have done under its home conditions. 
The farmer who has been awake to his possibilities in obtaining the best 
variety for his farm and who has selected that seed carefully on his own 
soil has undoubtedly a much better variety for his own conditions than 
can ordinarilv be obtained outside. A few years ago the Minnesote and j 
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North Dakota Experiment Stations exchanged seed wheat of the same 
variety. It was a pure strain that had come originally from Minnesota. 
Each Experiment Station planted the home grown seed in a plot along- 
side of that obtained from the adjoining state. In each case the plot 
from the home grown seed produced the more. The experiment was re- 
peated with the same results. On the average the home grown seed 
produced 2.5 bushels more per acre than the imported seed. This simply 
brings out the point that it is unsafe to get seed of a new variety of 
wheat for planting a general acreage unless the wheat has been tried 
under the same or similar conditions. It does not mean that wheats 
from the Experiment Stations or other sources should not be tried. A 
new variety from reliable sources may promise considerable in the way 
of increased yields, but should be used for the first time in a moderate 
way and in comparison with the home varieties. 



Farmers can keep their wheats from "running out." It is very ini 
portant to keep a variety pure. A wheat said to be "run out" is really 
so badly mixed with low grade and poor yielding wheats (if not also 
weed seeds) as to lose its identity. Light wheat and weed seeds shonld 
always be cleaned out with a good fanning mill. Always remember 
that "like begets like," and a man can hope to harvest only what he 
sows. 

Much of the work at the Experiment Station includes the isolation of 
pure strains and the testing of these to give the farmer only the best. The 
farmer can cooperate by keeping the wheats pure. The threshing ma- 
chine brings grain from the neighboring fields and the first few sacks 
of grain threshed will be mixed with these other varieties. The farmer 
should always have his next year's seed in mind at threshing time. All 
he needs to do is to save his seed whpat after the machine has been 
running long enough to shake out all the foreign wheat. This wheat 
should then be stored separately for seed purposes. 

If, however, a pure variety has been mixed, it can be purified with a 
little more work. Two or three hours should be spent just before the 
wheat is cut in gathering some of the best heads of the type of wheat 
that it is desired to raise. Half of a burlap sack full of such heads will 
give the farmer a good start. This sack should be hung up in a sheltered 
place, where it will have a free circulation of air and be away from the 
mice. When the heads are thoroughly dry, the wheat may be threshed 
by pounding the sack with a stick. Then after looking the fanning 
mill over to see that no other wheat is caught in the screens, run this 
small lot of wheat through. This pure wheat should be sown in a plot 
by itself being careful to keep it separate at threshing time the follow 
ing season. It would pay to flail it out to make sure that it is not mixed 
with other wheats. This will provide enough seed to sow a good sized 
plot which can be threshed the next season with the ordinary thresher 
but the first two or three sacks of it must be set aside and the seed wheat 
saved after that. 



The winters of 1909-1910 and 1911-1912 have enabled the Experiment 
Station to observe the wheats from the standpoint of endurance to cold 
and ice sheets, the past winter presenting especially fav©Mlble ponditions 



WHAT PARMERS CAN DO TO IMPROVE THBIR WHEATS. 



WINTER KILLING. 



Digitized by 




WHEAT IMPROVEMENT. 



7 




Fiz. 4. 



. — The 1912 wheat nursery showing relative resistance to cold, among varieties. 
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for the comparison of the hardiness of the different varieties. In the 
variety series, where some varieties were almost entirely killed, others 
have survived fairly well. Nine varieties stand out so markedly as to 
attract attention and ten others are easily judged as superior to the 
check (Shepherd^s Perfection) in power to resist cold. 

In Fig. 3, is shown a portion of the 1912 variety series. The plots are 
long and narrow, as is also shown in Fig. 1. In the center of the cut may 
be seen Bearded Rock (97003) with a stand of 74.3%, spring of 1912. On 
the nght is Shepherd's Perfection (61801) used as a check in the variety 
series. This variety had an average of 21% stand this spring. On the 
left is Bearded Mealy, with a stand of 19.4%. 

In Fig. 4, is shown the nursery where new wheats are selected. 
The seeds are planted separately in hills 5 by 5 inches apart, that each 
plant may have the same chance and that the best plants may be found 
and selected as mothers of new strains. The plots are five feet wide and 
long enough to take care of 200 or 300 seeds. Each stake represents a 
plot. In the fall of 1911, a large number of foreign (Australian) vari- 
eties were planted here. This portion is shown to the left of the cut. 
These Australian wheats grew nicely last fall but were entirely winter 
killed. At the right may be seen some varieties of wheat that stood the 
winter in good condition. In the center of the cut also may be seen a 
variety (plot) that is a good stand. Many of the other varieties have 
been almost entirely winter killed. These are mostly varieties that fann- 
ers are growing in different parts of Michigan but had never been 
planted at the College before. A few of these varieties, however, came 
from other states. The effect of a hard winter like 1911-1912 is clearly 
shown. 

Table 1, gives a comparison of some of the best wheats as to the re- 
sistance to cold and ice during the winter of 1911-1912. Some new 
wheats are included that are not mentioned in other tables of this bulle- 
tin because of their great resistance to unfavorable winter conditions. 

TABLE I. 



Names of 
varieties. 



Description of varieties. 



Bearded 

or 
awniess. 



Color 

of 
chaff. 



Color and 
hardness of 
grain. 



Percent. 



^8 



5S 



2S 

5^ 



60602 
60101 
78605 
«13302 
61801 
95201 
912402 
912703 
97003 
61101 
60201 
15 
61302 
913802 
926306 



Early Windsor .... 
American Banner. . 
Plymouth Rock . . . 
Genesee (liant .... 
Shepherd's Perfection 
Shepherd's Perfection 

From a cross 

CraiR'.s Favorite 

Bearded Rock 

H unitarian 

Buda Pesth 

Berkley 

Mealy 

Harris 

Stoner's Miracle 



Awniess . 
Awniess . 
Awniess. 
Bearded . 
Bearded . 
Bearded . 
Bearded. 
Awniess. 
Bearded. 
Bearded. 
Bearded . 
Bearded. 
Awniess. 
Bearded. 
Bearded . 



Red.... 
Red. . . 
Red. ... 
Red .... 
Red... . 
Red... 
White.. 
White.. 
White.. 
White.. 
White.. 
White.. 
White. . 
White. . 
White. . 



Pearl (W) 

Pearl (W) ... 
Pearl (W) . . . , 

Pearl (W) 

Common Red 
Common Red , 
Common Red 
Common Red 
Common Red 
Common Red. 

Soft Red 

Hard Red 

Hard Red ... . 

Hard Red 

Hard Red ... . 



53.8 

72.0 

57.8 

34.7 

21. 

48.8 

42.81 

82.2 

74.32 

25.6 

61 .3 

74.5 

23.8 

75.2 

67.6 



64.9 
59.9 
65.0 
53.4 
56.2 
53 9 
54.3 
58.7 



60.9 

57.3 

66.7 

70.0 

61. 

61.2 



9.65 
13.35 
11.0 
12.85 
13.65 
17.8 
20.2 
21.8 



13.85 

17.85 

14.8 

15.6 

12.96 

12.75 



GoogI 



82 
78 
80 
90 
92 
92 



83 
94 
83 
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PRODUCTION OP NEW VARIETIES BY CROSSING. 

Several wheats were crossed in 1906 at the Michigan Experiment 
Station. Two of the resulting new wheats are mentioned in Table I, 
under numbers 912402 and 912703, of which the latter appears to be 
promising. 

During the past six years a large number of other varieties have been 
closely studied. Three varieties, (viz. Genesee Giant, Shepherd's Per- 
fection and Berkley) have been picked out as superior bread makers. 
Seven varieties in Table I produce above 60% patent flour and are there- 
fore, good milling wheats. In considering winter hardiness, we find a 
half dozen wheats that have withstood the severe conditions of the past 
winter and are still good stands. Great differences among the varieties ' 
are also found in the yields, stiffness of straw and other characteristics. 




Fig. 6. — Crossing wheats. 



The best variety should combine a number of good traits. It 
should produce well, the straw should be stiff enough so as not to 
lodge in rainy seasons and it should be a winter hardy variety, more- 
over, it should be a good miller and its patent flour should produce 
good bread. Unfortunately, none of the Station wheats combine all of 
these qualities, therefore, a number of crosses were made during June, 
1912. The traits entering into the parentage of any cross should unite 
in every possible combination in the second year (1914) and from among 
these it is hoped to select strains possessing better combinations of 
characters. 

Among our highest yielding wheats, American Banner, (60101) has 
been selected as also being among the best resisters of winter conditions. 
This variety has been crossed with the best bread makers mentioned 
above and also three other wheats (viz. No's 912703, 913802 and 925306) 
that are also hardy and appear to have superior quality. 

Berkley is our best variety considering the combination of winter 
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hardiness and high quality at the mill and in the oven. Its main defects 
are a weak straw and only a moderate yield. Besides American Banner, 
this wheat has been crossed with Early Windsor (60602), two strains 
of Shepherd's Perfection, (61801 and 95201), Plymouth Rock (78605) 
Genesee Giant, (913302), Bearded Rock (97003) Canadian Hybrid and 
Craig's Favorite (912703). These wheats all have stiffer straws than 
Berkley and include other desirable qualities. 

Genesee Giant is our best bread maker among the pearl wheats. Be- 
sides the crosses with American Banner and Berkley, it has been crossed 
with Bearded Rock (97003), Harris (913802), Canadian Hybrid and 
Craig's Favorite (912703). 

In all, twenty different crosses have been made during the month of 
June, making between 3,000 and 4,000 crossed flowers. 

Fig. 5, shows the actual work of crossing in progress. First the 
flower must be emasculated, that is, the anthers containing the pollen 
or male element, must be removed and pollen for fertilizing the flowers 
is obtained from the other variety of the two wheats being crossed. The 
cut shows the application of pollen by means of a small brush to the 
emasculated flowers. The heads that are wrapped in white cloth are 
finished. 



During the past six years the Experiment Station has dealt with 126 
varieties of wheat. These wheats have all been more or less mixed 
when they came to the Station, but the mixtures in many of them have 
been isolated and tested out alongside of the purified original sorts. 
There are, doubtless, many more varieties throughout the state that are 
promising for this breeding work and should be tested out in this way. 
However, many of Michigan's wheats are identical or nearly so, though 
known under different names. Again, a large number of varieties that 
are grown through the state are so low in milling quality as 
indicated by the softness of the grain, that it hardly seems worth while 
to add any more of them to the Station's list. When a farmer has a 
wheat that is harder than the average, and a good yielder on his farm, 
the Experiment Station would be glad to hear of it or receive a small 
sample as it may prove to excel others already obtained. 

None of the softer white wheats have been listed in Table II, as they 
are considered too poor in milling and baking qualities to be longer con- 
tinued in the work. In the column headed color and hardiness of grain, 
pearl stands for a white wheat, which has somewhat of a pearly appear- 
ance, is fairly hard, and as a rule is a good milling wheat. Red, stands 
for red wheats, which are equal to the pearl type in hardness. The soft 
red wheats are softer than the pearl. The hard red types compare fairly 
well with the western hard winter wheats. All types contain a small 
portion of yellow berry. 

Of the 300 selections which the Station has 'grown in 1912, most of 
those not represented in Table II have been tested in the larger plots 
for only one year, or are being grown in the small selection plots as yet. 
It will also be noticed that half of the varieties that are listed are not 
being continued in 1912. An * indicates that the variety has been 
dropped. The reason for dropping these varieties has not been alto- 
gether the yield. The lowest yielders have been dropped. Then in the 
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middle class, those of poor quality have been dropped out of the work 
to make room for the more promising. 

TABLE n. 



e 

n 

IS 



Names of 
varieties. 



Description and yield of yarieties tested. 



Bearded 

or 
awuless. 



Color 

of 
chaff. 



Color and 
Hardness of 
grain. 



Per 
cent. 



Yield in bushels 
per acre. 



II 



60602 
60101 
60501 
60401 
78605 
8 

61801 
61001 
78501 
61101 
61201 
60201 
7 
15 
61302 
60301 
78508 
28 
40 
41 



Early Windsor 

American Banner 

♦Early Ontorio 

♦Dawson's Golden Chaff. 

Plymouth Rock 

Genesee Giant 

Shepherd's Perfection . . . 

♦Harvest Queen 

♦Goings 

Hungarian 

♦Beechwood Hybrid . . . . 

Buda Pesth 

♦European 

Berkley 

Mealy 

♦Century 

♦Awnless Goings 

♦Turkey 

♦Silver Queen 

♦Baboock 



Awnless. . 

Awnless. 

Awnless. . 

Awnless . 

Awnless. 

Bearded. 

Bearded. 

Awnless . 

Bearded., 

Bearded. 

Awnless . 

Bearded. 

Bearded. 

Bearded . 

Awnless. 

Awnless. 

Awnless. 

Bearded. 

Bearded. 

Bearded. 



Red... 
Red... 
White. 
Red... 
Red... 
Red... 
Red... 
White. 
Red... 
Red .. 
Mixed. 
White. 
White. 
White. 
White. 
White. 
Red... 
White. 
White. 
White. 



Pearl 

Pearl 

Pearl 

Pearl 

Pearl 

Pearl 

Red 

Pearl 

Soft Red . . 

Red 

Red 

Soft Red . . 

Red 

Hard Red. 
Hard Red . 

Red 

Red 

Hard Red. 

Red 

Red 



48.3 
45.8 
46.3 
44.8 
38.0 
45.4 
45.9 
40.7 
44.4 
39.7 
41.5 
46.8 
43.3 
40.2 
42.4 
35.1 
32.0 
38.6 
32.1 
35.1 



43.7 
42.8 
41.9 
41.5 
40.0 
39.7 
39.3 
38.1 
37.7 
37.1 
36.9 
36.8 
35.3 
35.1 
34.9 
34.6 
33.7 
32.8 
31.4 
31.2 



40.1 



37.8 
39.6 



36.7 
39.2 



33.5 
38.2 
34.1 
34.1 
33.6 
34.2 



33. 

31.6 

31.7 



♦Dropped from work for 1912. 



MILLING AND BAKING TESTS. 

In the summer of 1910 the Station obtained an Allis-Chalmers Mill 
with three pairs of rolls. Two pairs are corrugated and one is smooth. 
The coarsely corrugated rolls are used to take care of the first three 
breaks. The finer corrugated rolls finish the bran and shorts. The smooth 
rolls are used to complete the process of pulverizing the flour. The mill 
is fitted with a full set of bolting cloths so as to separate the products as 
desired. 

In the winter of 1910-1911, samples of all the Station's wheats, then 
in the variety series, were ground into flour, only one grade being made 
from each wheat. Baking tests were made by the Domestic Science De- 
partment of the Michigan Agricultural College, a loaf being made from 
each flour, using the same amount of flour, sugar, salt, and yeast in each 
case. The kneading, rising and baking were as uniform as possible and 
the breads differed only in the amount of water needed to make the 
dough of the right consistency. Two such tests were made at the Col- 
lie in the winter and the loaves exhibited at the State Corn Show. 
Two further tests were made at Columbus, Ohio, by the Domestic Science 
Department of the Ohio State University and these were exhibited at 
the National Com Exposition. Other tests were made at the College 
early in June, 1911, and the bread was exhibited at the National Associa- 
tion of Operative Millers in Detroit. 
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From the data secured from these baking tests, it has been possible to 
eliminate six of the varieties of only medium yielding quality becanse of 
inferior baking qualities. 

TABLE m. 



Results of Baking Tests on 1910 Crop. 



Selection or accession 
numbers. 


Names of 
varieties. 


Michigan 
Agricultural 
College. 


Ohio 
State 
University. 


Average. 


Weignt of 
loaf 
grams. 


Volume 
cc. 


Score. 


Weight 
ol loaf 
grams. 


Volume 
cc. 


Score. 


ill 


Volume 
cc. 


Score. 


60602 




593 


187^ 


84 


592.6 


2133 


80 


592.8 


2003 


82 


601Q1 


American Banner 


589 


1744 


74 


581.8 


2020 


83 


585.4 


1882 


78 


60501 


♦Karly Ontario 


598 


1631 


71 


611.8 


1796 


62 


604.9 


1713 


66 


60401 


*Dawson'8 Golden Chaff. . 


578 


1659 


83 


618.9 


2096 


65 


598.4 


1877 


74 


78605 


Plymouth Rock 


580 


1688 


82 


697.1 


2080 


79 


588.5 


1884 


SO 


8 




582 


1761 


88 


609.2 


2285 


92 


595.6 


2023 


90 


61801 


Shepherd's Perfection 


588 


1654 


91 


587.2 


2354 


93 


587.6 


2004 


02 


61001 


♦Harvest Queen 


588 


1716 


71 


620.6 


2180 


75 


604.3 


1948 


73 


78501 




590 


1706 


85 


621.4 


2342 


85 


605.7 


2024 


85 


61201 


*Beechwood Hybrid 


600 


1716 


69 


611.0 


2190 


70 


605.5 


1963 


69 


60201 


Buda Pesth 


589 


1829 


80 


603.9 


2322 


86 


596.4 


2075 


83 


7 




586 


1698 


84 


591.9 


2300 


84 


588 9 


1999 


84 


15 


Berkley 


588 


1934 


93 


639.5 


2392 


95 


613.7 


2163 


04 


61302 


Mealy 


576 


1945 


84 


641.2 


2350 


83 


608.6 


2147 


83 


60301 


♦Century 


576 


1759 


78 


612.4 


2449 


75 


594.2 


2104 


76 


78508 




572 


1826 


82 


609.1 


2310 


91 


690.5 


2068 


86 


28 


♦Turkey 


567 


1695 


92 


609.4 


2284 


91 


588.2 


1989 


91 


40 


♦Silver Queen 


576 


1815 


73 


591.0 


2170 


75 


683.5 


1992 


74 


41 




579 


1788 


84 


613.8 


2265 


84 


696.4 


2026 


84 



♦Dropped from work in 1912. 



The extremely, low yielders which are to be found at the bottom of 
Table III were dropped because of their low yield in the field. Others 
were dropped for other reasons, for instance, the Goings (78501) lodges 
easily and usually has a fifth to a sixth of the plants eiffected with the 
loose smut. The European has a weak straw and is not a hardy winter 
variety. The remainder of the discarded varieties are below 75% on 
bread score. 

It will be noticed that the baking tests at M. A. C. and O. S. U. agree 
closely in score. Genesee Giant (Ac. No. 8), Shepherd's Perfection 
(61801), and Berkley (Ac. No. 15), are the best bread producing wheats 
among the medium and good yielders in the field. Turkey (Ac. No. 28) 
might have fallen into this class had it not been such a low yielder. The 
Berkley (Ac. No. 15), however, is a wheat of similar type but better in 
every way. 



MILLING TESTS OF WHEATS HARVESTED IN 1911. 

In February, 1912, milling tests were made with the different strains 
of wheat grown in 1911. The wheats were first scoured to remove the 
dust particles and the small hairs on the ends of the grains. In each 
case a ten pound sample was taken after scouring. Then it was tempered 
with the amount of moisture considered necessary to tougha:! the bran. 
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It was allowed to stand in a closed dish until it was no longer wet to the 
tonch. Just before grinding, the sample was weighed again to deter- 
mine the weight of water added. The yield of patent flour varied from 
43% to 70%. The poorer varieties in this respect are not listed in 
Table IV. Nevertheless the Table shows great differences in the milling 
qualities of the different types of wheat. 

TABLE IV. 



Results of miMng tests on 1911 wheats. 



Selection or acces- 
sion number. 


Names of 
varieties. 


Percentage of Products. 


Scoured 
grain. 


Moist- 
ure, 
added. 


Feed. 


Flour. 


Loss. 


Break. 


Patent. 


Tail- 
ings. 


60602 


Early Windsor 


100 


0.8 


26.7 


4.0 


64.9 


4.1 


1,1 


60101 




100 


1.2 


30.3 


7.8 


59.9 


2.7 


0.5 


60401 


*Daw8on's Golden Chaff. 


100 


0.4 


31.2 


3.7 


60.9 


4.0 


0.6 


78605 




100 


o.g 


26.6 


2.4 


65.0 


6.9 


1.1 


8 




100 


1.4 


35.2 


2.3 


59.8 


3.3 


0.8 


61801 


Shepherd's Perfection . . . 


100 


1.7 


32.4 


6.6 


56.2 


5.6 


0.9 


78501 




100 


1.4 


30.3 


9.6 


56.4 


4.2 


0.0 


61101 




100 


0.8 


29.1 


4.8 


60.9 


5:3 


0.7 


60201 




100 


0.8 


36.3 


3.8 


57.3 


2.9 


0.5 


7 




100 


1.8 


33.1 


3.6 


58.6 


5.8 


0.8 


15 




100 


1.6 


26.3 


2.2 


66.7 


5.8 


0.6 


61302 


Mealy 


100 


2.3 


23.9 


4.4 


70.0 


3.2 


0.8 


60301 


♦Century 


100 


1.0 


32.5 


2.5 


61.4 


4.0 


0.6 


28 




100 


0.8 


28.1 


6.0 


62.5 


3.7 


0.5 



♦Dropped from work in 1912. Half of those marked with an ♦ Tables II and III are also omitted 
here. 



TABLE V. 



Relation of hardiness to milling quality. 









Percentage of Products. 


Classes of Wheats. 






Flour. 






1 


K 


mred 
frain. 


isture 
ided. 






i 










i 


>» 

H 


1 




1 

ft* 


PQ 




I 




i 


Hard red wheats 


16 


HR.. 


100 


1.5 


26.1 


4.2 


66.4 


4 


2 


.6 




15 


W... 


100 


0.9 


29.8 


4.0 


62.1 


4 


2 


.8 


24 


R. ... 


100 


1.3 


32.3 


4.7 


58.2 


5 


3 


.8 


Soft red wheat 


6 


SR... 


100 


1.1 


32.6 


6.7 


66.9 


4 


3 


.6 



Each of the lines in Table V show the average of the milling tests on 
the type of wheat in question. These are arranged in the order of the 
production of patent flour. If the soft white wheats had been included, 
they doubtless would have produced the smallest average per cent of 
patent flour. The production of feed and also break flour deceased as 
the patent flour increased. These data indicate that the pearl wheats are 
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better in milling qualities than the ordinary red wheats although the 
latter are considered to be better bread producers. The hard red class 
of wheats is the best of all in milling qualities. There are, however, great 
differences between the varieties even in the same class. The Mealy, for 
instance, is an odd variety in the hard red class of wheats. It is a low 
yielder in the field because it is easily attacked by insects. It shows 
an exceptional yield of patent flour at the mill but the flour is dark 
in color and produces a poor, dark colored bread. 

TABLE VI. 
Analyses of wheats harvested in 1911. 



Perceotage of ooDstitutents. 



or 

accession 
numbers. 


Scoured 
wheat. 


Protein 
NX 5.7 


starches 
BUi^rs and 
other carbo- 
hydrates. 


Ether 
extract or 
fat. 


Cnide 
fiber. 


Ash. 


Moisture. 


60602 


100 


10.94 


73.27 


2.57 


2.60 


1.74 


8.98 


60101 


100 


11.80 


73.03 


2.60 


2.40 


1.72 


8.45 


60401 


100 


12.43 


71.44 


2.76 


2.90 


1.86 


8.61 


78606 


100 


12.48 


71.67 


1.96 


2.76 


1.74 


9.51 


8 


100 


12.48 


71.48 


2.36 


2.86 


1.91 


8.92 


61801 


100 


13.22 


71.22 


2.46 


2.67 


1.96 


8.59 


78601 


100 


14.26 


70.11 


2.09 


2.79 


1.78 


9.03 


61301 


100 


12.88 


71.60 


2.36 


2.36 


1.92 


8.99 


60201 


100 


14.63 


68.91 


2.46 


2.68 


1.84 


9.69 


7 


100 


13.79 


70.17 


2.27 


2.72 


1.91 


9.14 


16 


100 


14.63 


70.31 


2.38 


2.42 


1.70 


8.66 


S1302 


100 


13.40 


70.32 


2.60 


2.78 


1.80 


9.20 


60301 


100 


13.22 


70.71 


2.33 


2.67 


1.93 


9.24 


28 


100 


11.97 


72.83 


2.34 


2.21 


1.69 


8.96 



Tabl^ VI. shows the chemical analyses made on these wheats (Crop of 1911) by the Chemistry Di- 
vision of the Experiment Station. 



SUMMARY. 

1. The wheats grown throughout the state include many varieties 
which are poorly adapted to the conditions under which they are grown 
as shown by the low yield, poor bread making qualities, lack of winter 
hardiness, tendency to lodge, etc. 

2. Pure varieties have been originated at the Experiment Station from 
single plants, found, as mixtures in old varieties. These types may have 
been carried accidentally from other fields or may have been produced 
from accidental crossing. 

3. At the Experiment Station hundreds of varieties or strains haire 
been isolated and tested for yield, milling and baking qualities, hardiness, 
etc., with the idea of finding the best all round wheats for sending out 
to the farmers of the state. 

4. Finding no existing variety with a high excellence in all the 
characteristics, the Experiment Station has attempted to produce better 
combinations of characters by means of crossing of the better types. 

5. In order to make the immense amount of work done at the Ex- 
periment Station in the breeding of wheats of much practical value to 
the farmers of the state, these improved wheats must be thoroughly 
tested in the different sections to learn their adaptability to the different 
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conditions. Plans have been perfected for the testing of these wheats 
on the farm and to increase in the hands of the farmer those yarieties 
that prove to be valuable, 

6. The farmer can keep his wheat from "running out" by use of a 
fanning mill, by the proper care in threshing and by occasional selection 
of a few heads at harvest time to be planted in a seed plot. 

7. A large number of the varieties may be classed as soft white and 
soft red wheats ; they are apt to be yellow, yellow spotted or bleached in 
color. 

8. The best varieties among the white wheats have a clear pearly ap- 
pearance. The pearl wheats are apt to be good millers, usually better 
than the ordinary red wheats. 

9. The ordinary red wheats usually produce better bread than the 
pearl wheats. 

10. The best milling wheats and usually the best bread producers are 
found in the hard red wheats. These wheats, however, make only a 
medium yield per acre in this state. 

11. The best resisters to the winter conditions of 1911-1912 are the 
American Banner, Craig's Favorite, Bearded Rock, Berkley, Harris, 
Stoner's Miracle, Gypsy, Ohio 5309, Whit-e Eldorado, Awnless Berkley 
and Canadian Hybred. The first is a pearl wheat, the next two are 
common red wheats and the next three are hard red wheats. The Gypsy 
and the Ohio 5309 are soft red wheats. ^ The White Eldorado is a spotted 
pearl and the last two are high grade red wheats. 

12. Among these better winter resisters, American Banner and Berk- 
ley are the only ones that have been tested long enough to report results. 
Some of the others may yet prove to be valuable wheats for Michigan. 
The American Banner is a high yielding wheat of medium good quality. 
It is the best white wheat that the Experiment Station can recommend 
to date. The Berkley is the best miller and best bread maker but has a 
weak straw and is only fair in yield. 

13. The Shepherd's Perfection has been the Station's highest yield- 
ing red wheat and is also among the best in l)read making qualities but 
it does not take a high rank in winter resistance. The winter conditions 
during the past winter have, however, been more severe than have been 
exi)erienced since 1885 and it may be said in favor of this wheat that it 
has survived the winter in good condition during all the other seasons 
it has been tested. While an attempt will be made to combine the good 
qualities of this wheat with the winter resistance of some of the other 
wheats, this variety is the best all-round red wheat for general recom- 
mendation to the farmers thus far discovered by the Experiment Station. 
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The inspection and analyses of the commercial fertilizers offered for 
sale in Michigan are made under authority of an act of the Legislature 
approved March 10, 1885. The full text of the law is again printed 
since many inquiries are continually received concerning it. 

Section 1. The People of the State of Michigan enact, That any 
person or persons who shall sell or offer for sale in this State any com- 
mercial fertilizer, the retail price of which exceeds ten dollars per ton, 
shall affix on the outside of every package containing such fertilizer a 
plainly printed certificate, stating the number of net pounds therein; 
the name or trade maVk under which such article is sold; the name of 
the manufacturer; the place of manufacture, and a chemical analysis, 
stating the percentage of nitrogen in an available form; of potash 
soluble in water and of phosphoric acid in available form (soluble or 
reverted) and the insoluble phosphoric acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, 
the manufacturer, importer or party who causes it to be sold or offered 
for sale within this State, shall file with the secretary of the State 
Board of Agriculture a certified copy of the analysis and certificate 
referred to in section one, and shall also deposit with said secretary a 
.^aled glass jar containing not less than two pounds of such fertilizer, 
with an affidavit that it is a fair sample of the article thus to be sold 
or offered for sale. 

Sec. 3. The manufacturer, importer, or agent of any commercial fer- 
tilizer, the retail price of which exceeds ten dollars per ton as afore- 
said, shall pay annually to the secretary of the State Board of Agri- 
culture, on or before the first day of May, a license fee of twenty dollars 
for each and every brand of fertilizer he offers for sale in this State: 
Provided, That whenever the manufacturer or importer shall have paid 
this license fee his agents shall not be required to do so. 

Bec. 4. All such analyses of commercial fertilizers required by this 
act shall be made under the direction of the State Board of Agriculture 
and paid for out of the funds arising from the license fees provided for 
in section three. At least one analysis of each fertilizer shall be made 
annually. 

Sec. 5. The secretary of the State Board of Agriculture shall publish 
in his annual report a correct statement of all analyses made and certifi- 
cates filed in his office; together with a statement of all moneys received 
for license fees, and expended for analysis. Any surplus from license 
fees remaining on hand at the close of the fiscal year shall be placed 
to the credit of the experimental fund of said board. 
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Sec. 6. Any person or persons who shall sell or offer for sale any 
commercial fertilizer in this State without first complying with the 
provisions of sections one, two, and three of this act, or who shall 
attach or cause to be attached to any such package or fertilisser an 
analysis stating that it contains a larger percentage of any one or more 
of the constituents or ingredients named in section one of this act than 
it really does contain shall, upon conviction thereof, be fined not less 
than one hundred dollars for the first offense, and not less than three 
hundred dollars for every subsequent offense, and the offender shall 
also be liable for damages sustained by the purchaser of such fertilizer 
on account of such misrepresentation. 

Sec. 7. The State Board of Agriculture by any duly authorized agent 
is hereby authorized to select from any package of commercial fertilizef 
exposed for sale in this State, a quantity, not exceeding two pounds, 
for a sample, such sample to be used for the purposes of an official 
analysis and for comparison with the certificate filed with the secietary 
of the State Board of Agriculture and with the certificate affixed to the 
package on sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this 
act shall be brought under the direction of the State Board of Agri- 
culture. 



Twenty-seven manufacturers and fertilizer companies have licensed 
267 distinct brands for sale in the State during the season of 1912. 
The brands appearing in the following tables of analyses, and no others, 
can be legally sold. 

Parties manufacturing or importing fertilizers for their own use and 
not for sale are not affected by the restrictions of the law. 



The sampling agents of the Station, during the months of April, May 
and June, drew 526 samples €rom dealers' stocks representing 232 dif- 
ferent brands. The failure to get samples of 35 brands is due to the 
fact that many of them are sold only in the fall, then, too, a few com- 
panies sell direct to the consumer through the Grange and other organ- 
izations and consequently it is only by chance that samples of such 
goods are obtained. If persons ordering goods in this way wish to have 
them inspected they will protect themselves and at the same time confer 
a favor on this department by notifying us, and upon the arrival of 
the goods an inspector will be sent to draw samples. 

It is the desire of this department to make the inspection as complete 
as possible, and any information to further this end from dealer or con- 
sumer will be greatly apprecigi^ted. In all cases of failure to find a 
brand on the market, the atfJilysis was made on the manufacturer's 
sample as indicated in the tables of analyses. 
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EBSULT8 OF INSPBCTION. 

A Study of the tables of analyses shows that, of the 298 samples 
analzyed, representing 267 brands, 27 (9%) are below guarantee* in 
one or more constituents. Ten (3.3%) are below guarantee in nitro- 
gen, 6 (2%) are below guarantee in available phosphoric acid, 1 (0.4%) 
is below guarantee in total phosphoric acid and 13 (4%) are below 
guarantee in potash. Two (0.7%) are below guarantee in nitrogen and 
potash, 1 (0.3%) in potash and available phosphoric acid. 

While there are, as stated above, 27 samples falling below guarantee 
in one or more constituents, there is, however, only 1 (0.3%) that is 
more than 75 cents per ton below its guaranteed commercial value. This 
is a very satisfactory showing. 



SCHBDULB OF TRADB VALUES. 

In accordance with the custom adopted and followed in previous 
years, the following schedule of prices for determining the commercial 



valuation of a fertilizer is published : 

Nitrogen 17.8c per pound 

Potash soluble in water 4V^c " " 

Available phosphoric acid 5c " " 

Total phosphoric acid in bone 4c " " 

Insoluble phosphoric acid in fertil- 
izers containing nitrogen 2c " " 



In fertilizers containing no nitrogen no value is given to insoluble 
phosphoric acid. The valuation of a fertilizer is determined as follows: 
The percentage or pounds per hundred of each ingredient (nitrogen, 
available phosphoric acid, insoluble phosphoric acid and potash) is mul- 
tiplied by 20, giving the number of pounds of each ingredient in a ton. 
These figures are then multiplied by their respective pound prices. 

In the last column of the table of analyses headed 'Valuation" is 
given the commercial valuation of the samples, as guaranteed and as 
found, based upon the prices quoted above. 

In calculating the valuations we have assumed that the sources of 
the various ingredients have been the same in all cases, which of course 
is not true and also unfair to the manufacturer using only high grade 
materials, as it places the manufacturer who uses low grade goods on 
the same level. Consequently it should be clearly understood that the 
station valuation does not represent the proper retail cost of the fer- 
tilizer at the point of consumption. It does, however, represent the 
cash cost, at the larger fertilizer centers of the middle west, of an 
amount of nitrogen, available phosp^horic acid and potash in unmixed, 
standard raw materials of good quality, corresponding to the amounts 
found in one ton of the fertilizer in question. 

*A shortare of more than 0.10 per cent of nitrogen of more th^ 0.20 per cent of available phos- 
phoric or potash is considered below cuarantee. 
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The ditference between the selling price and the station valuation is 
i-epreseuted by the cost of storing, grinding, bagging, hauling and 
freighting the goods, commissions to agents and dealers, bad debts, de- 
preciation of machinery, interest on investment, etc. The difference 
between the selling price and station valuation should not exceed 35 
or 40 per cent. The station valuations are useful to show whether a 
fertilizer is worth its guaranteed money value and purchasers will often 
find them of advantage in comparing the relative values of similar 
brands offered by different manufacturers. The commercial valuation 
of a fertilizer beai-s no relation to its agricultural value. The agricul- 
tural value is measured by the increased yield of crop due to its use. 

The great difference in fertilizers from the commercial as well as from 
the agricultural standpoint lies in the quality of the materials supply- 
ing the nitrogen. The sources of phosphoric acid and potash, available 
for fertilizer use, are few and they are, fortunately, of good quality. 
On the other hand, the sources of nitrogen available for the fertilizer 
trade are many and of very variable quality. Since the nitrogen is 
much more costly than either the phosphoric acid or potash it will be 
readily seen that the quality of the nitrogen supplied in the mixed fer- 
tilizer becomes an important one. 

If it were possible to detect the materials used in compounding a fer- 
tilizer it would then be a simple matter to determine its worth but the 
process of manufacture is such as to make the identity of the materials 
very diflScult, if not impossible. Consequently, the only safe advice, at 
tlie present time, that can be given to guide one in purchasing, is to 
always buy high grade fertilizers, because in compounding such fertil- 
izers only high grade materials can be used. On the other hand low 
grade materials are quite generally used in mixing low gi-ade fertilizers. 

A comparison of the cost of plant food in the high and low grade 
fertilizers was published in Bulletin 252, which was distinctly in favor 
of the high grade fertilizer. 

Following are the names of the parties from whose stocks samples 
were drawn : 

Adair— r. P. Lipke. 

Addison — Louis & Vanile. 

Adrian-^. C. Van Doren, J. E. Bennett, H. Wellintz. 
Alma — J. M. Montigel. 
Amadore — Wm. Anderson. 

Applegate — Byron Kelly, Farmers (irain & Hay Co. 
Ashle>' — A. M. Derry & Son, Kockefellow Grain Co. 
Azalia — E. F. Cowper. 

Bad Axe — S. H. Pangborn, Jacob Sparling. Slack Bros. 

Bankers — Wm. Cole. 

Battle Creek— Robert Binder Estate. 

Bay City — F. C. Ooodeyne, Mohr Hardware Co., Presley & Layer, 
Jenison Hardware Co., Bay City Hardware & Implement Co. 
Bay I'ort — ^A. Morse. 
Belleville — A. Jackson, Stephen Pearl. 
Benton Harbor — Cutler & Downing, B. M. Nowlen & Co. 
Birmingham — Smith Bros., H. B. Parks. 

Blissfleld— W. A. Worthey, J. A. Mominee, Joe Rouget, F. L. Ganum, 
W. J. Uckele. 
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Brown City — J. H. Linck. 

Butternut — Butternut Bean & Grain Co. 

Camden — Geo. L. Tanner. 

Capae — ^Lang Bros., L. R. Glassford. 

Carlton — L. J. Guiermann. 

Charlotte— Hertell & Martin. 

Clayton— E. H. Hutchins. 

Clinton— W. D. Vantuyl. 

Coldwater— A. J. Fiske, S. I. Treat & Son, E. Dunton. 
Coloma — G. R. Brown, I. G. Leedy, Coloma Hardware Co. 
Ooopersville — ^Laug Bros. 
Covert — J. R. Spealman. 

Croswell — W. Quale, Croswell Elevator Co., Sandusky Grain Co. 

Davison — E. G. Post, J. J. Berrv', Hammond & Hathaway. 

Dearborn — S. Baldwin Estate, Chas. A. Kendt. 

Deckerville — J. C. Merriman, Cowan & Binkle. 

Deerfleld — Frank Timmins. 

Detroit — ^Lohrman Seed Co. 

Dowagiac — Belton & Burch. 

Dundee — Michigan Milling Co., Dundee Mercantile Co., O. Silley. 

Durand — Durand Implement Co. 

East Saugatuck — Yos. Reinerd. 

Eaton Rapids — Frank E. Ford. 

Farmington — ^V. G. Lockwood. 

Flint— J. P. Burroughs & Son. 

Galien — Swank & Dempsey. 

Grand Haven — Speidel & Swartz. 

Grand Rapids — Wm. Groen & Son, Grand Rapids Glue Co., Brown 
Seed Co., Jones Seed Co. 
Greenville — E. B. Slawson. 
Hand — J. H. Lang. 
Hartford — ^H. L. Gleason. 
Hastings — Edmonds Bros. 
Hillsdale— T. H. Eddy & Co. 

Holland — Mulder & Co., Henry Siersma, H. W. Harrington, John 
Meeswesner. 
Howell— A. F. Bennett. 

Hudson — W. D. Rhead, Jack Dilton, Atherton & Garling. 
Hudsonville — ^Fred Yonker, C. Spoolman, B. T. Hughes. 
Hunters Creek — M. Caley. 

Ida — J. E. Schnell, N. A. Weipert & Sons, Ida Hardware Co. 

Imlay City— B. Churchill. 

Inskster — Geo. C. Walker, McNutt & Moore. 

Ithaca — I. N. Cowdry, G. J. Coleman & Son, Ithaca Roller Mills, S. J. 
McWilliams. 
Jackson — James Boland & Co., Isbell Seed Co. 
Kibbe— J. H. Myers & Son. 
Kingsland — Walter Halifax. 
Lake Odessa — Claude Carpenter. 
Lakeview — Rossman Bros. 
Lambs — ^Farmers Elevator Co. 
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Lansing — Young Bros & Daley, McKim & Longstreet, Dubois & 
Hughes, Briggs & Co. 
Lapeer — ^Turnbull Elevator Co. 
LaSalle— John S. Heck. 
Lawton — C. Dunham. 
Lenawee Junction — ^D. F. Rockwell. 
Lenox — Farmers Elevator Co- 
Leslie — Darling & Freeman. 
Lulu — Miles Elwood. 
Manchester — Lonier & Hoffer. 

Mason — John Bullen, A. J. Leonard, R. A. Osbom, J. E. Taylor, Dan 
Sears. 

Mayville — ^Phelps Bros., A. E. Hollenbeck. 

Memphis— F. G. Cobum, Day & McCall. 

Middleville — ^E. J. McNaughton. 

Milan— A. G. Forsyth & Co. 

Monroe — Geckle & Martin, Monroe Hardware Co. 

Montgomery — George R. Pierce. 

Mt. Clemens— Wolf Bros., Clark & Hall. 

Muskegon — J. Stegink. 

New Boston — R. E. Krause. 

New Buffalo — Siegmund B50S. 

Novi— W. E. Erwin. 

Nunica— J. D. Pickett, E. W. Hajss. 

Petersburg — H. Logan & Son, C. N. Wadsworth, E. T. Thompson, J. 
West. 

Pewamo — M. J. Simon, Jas. W. Steel. 
Pigeon — E. Paul, Daepker Bros. 

Plymouth — W. S. Burch, James Gates, J. D. McLaren, G. C. Ravilier. 
Pontiac — E. Howland & Sons. 
Port Huron — McMorran Milling Co. 
Portland — ^A. C. Barnard. 

Quincy — Wm. A. Lett, Geo. Snyder, J. N. Boyer. 

Reading — A. L. Lane, Kellog & Young, Jackson & Field, W. M. Cafiow. 

Redford — ^C. A. Lasher, Westlake Bros. 

Romeo— Bradley & Chubb, Romeo Milling & Elevator Co. 

Romulus — Dick Mewsom. 

Royal Oak — J. M. Lawson. 

Ruth — J. F. Schroeder, Bad Axe Grain Co., S. G. Gentner. 

Saginaw — H. W. Carr & Co., Jerome Bros. 

St. Clair — Becor & Smith, John Mau. 

St. Johns — John Wallace Sons Co. 

St. Louis — William G. Gibbs, St. Louis Hardware Co. 

Sebewaing — John Rummel, E. Grasmann, Myers Reidel & Co., J. C. 

Liken & Co., Krohn. 

Swartz Creek — A. C. Goodyear. 
Tecumseh — Clayton & Son, J. Mclntyre. 
Temperance — R. W. Brunt. 
Ubly — Chas. Ewing, D. H. Pierce. 
Union City — A. D. Marsh, K. Worten. 
Vassar — Farmers Elevator Co. 




FERTILIZER ANALYSES. 



26 



Vennoutville — E. F. Tubbs, C. C. Hallenbeck, Vermontville Lombep 
Co. 

Verona Mills — Geo. H. Whitham. 
Vriesland — ^T. W. VanHaitsma. 

Wayne — E. H. Langworthy, Wayne Milling & Produce Co. 
Washington — J. F. Demberger, R. Teeter. 
White Pigeon — G. D. Grossman. 
Woodland — J. S. Reisinger. 
Wyandotte— F. C. Koch, Fred Busch. 

Ypsilanti — O. E. Thompson & Son, M. Dawson, J. A. Minnich, I. B. 
Lefurge. 

Zeeland — ^Van Dyke & Co., Vanhoven & Vereeke Co., Nykamp Bros. 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3027 


American Agricultural Chemical Company. 
Detroit, Mich. 


Detroit 


Claimed .... 
Found 






3346 


Banner Bone With Potash 


Manufacturer's sample . 


Claimed .... 
Found 


3228 




Vassar 


Claimed 

Found 






3028 




Bankers 


Claimed 

Found 






3029 




Detroit 


Claimed .... 
Found 






3030 






Claimed .... 
Found 


3310 


High Grade Garden and Vegetable Fertilizer 


Belleville 


Claimed .... 
Found 


3033 




Ypsilanti 


Claimed .... 
Found ..... 






3034 




Reading 


Claimed .... 
Found 






3196 






aaimed 

Found 






3240 




Eaton Rapids 


Claimed 

Found 


3037 




Detroit 


aaimed 

Found 






3038 




Detroit 


Claimed 

Found 






3035 




Montgomery 


Claimed 

Found 
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Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 








34 

34.60 




$^4 00 

34 60 




38 


3.40 










20 

22.67 




24 

26.30 


4 

4.44 


23 60 
26 67 




3.73 




1.23 
1.40 


11 

12.55 




9 

9.73 


2 

2.30 


15 98 
17 91 


2.82 




12 

14.35 




10 

12.05 


10 

9.90 


19 00 

20 96 




2.30 




2.47 
2.92 


20 

18 SI 








24 80 

25 19 
















12 

13.26 




10 

11.38 


5 

5.40 


14 50 
16 24 




1.87 




1.65 

1.80 


10 

10.60 




8 

10 25 


5 

5.15 


19 17 
21 44 


0.35 


1.65 
1.88 


10 

10.68 




8 

9.38 


10 

11.67 


23 67 
27 10 


i 30 


2.47 
2.72 


10 

11.65 




8 

9.73 


6 

6.47 


23 00 
25 97 


1.82 


1.65 

1.68 • 


10 

10.60 




8 

9.05 


3 

3.01 


17 37 

18 36 


1.55 


0.82 
0.98 


7 

6. 90 




5 

6.20 


10 

10.19 


17 72 
19 14 


0.70 










49 

52.25 


44 10 
47 03 


















15 

15.70 










53 40 

55 89 


















0.82 
1.23 


10 

11.50 




8 

8.70 


3 

3.93 


14 42 
17 74 


2.80 
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ResuUa of analyses of commercial fertHieere for 



Laboratorj 
number. 


Trade name. 


Locality where sample 
was taken. 




3036 


American Agricultural Chemical Co. — Con. 


Wayne 


Found 






3197 


nnuHoir'a Af*if1 T'nanlui.tA 


Covert 








3263 


'Rrn.rflAv'a AllrstllnA IVtnA T'otAAh 


AmAHorA 


VlwUUCU .... 

Found 






3198 


UnullAv'a n Tl Sao. ITnwl HiiAnn 


lTll(1(K>nv{1lA 


OlAltriMf 

V/HHIIICTA .... 

Found 


3039 


TlrAHlAv'a TUchviIvaH T%nnp ftnH PoIarIi 


MnnniA 


r!lAimA<1 

Found 


3173 


n null Air NliUMLnL "PhnanhfttA 


Ruth 


v/iauucxA .... 




• 


3200 


nmillAv'a PlnliihlA DiaanlvpH TlnTiA 


ITiidannvillA 


Ctaimed ... 


3201 


nniHlAv'fl RrMkriRl PAtAsh PArtiliypr 


Covert 


VUtUU^VA .... 






3241 


rTrrwHrPT'fl AmmnniAtAH WTiAAt And r!orn PfinMnhfttA 

V^l\J^^Ad O *^ 11 1 1 1 WuXuOtw^^A WW Uv€bI> 9UU vA/lU A IMJV^UCvvw • • 


FArm infflAii 


Claimed .... 


3040 


rhvtdcAr'a DlaanlvMl Hatia and Pot&aih 


Mnntffmnerv 


PIaIttimI 

Found 


3041 


Crocker's General Crop Phosphate ... 


Lenawee Jet 




3042 


nrockAr's NT aw "Riva,! AmmoniAtAd RiinAmhminhAtA 


Belleville 


PlAimcwt 

\AI>UJIlM>t ...» 

Found 


3043 






Claimed. . . . 


3045 


Homestead Bean Fertiliser 




Claimed . . . . 






3311 


Homestead Bean Fertilizer 


MiddleviUe 


Claimed 
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Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


2.47 
2. 71 


11 

12.20 




9 

10.43 


2 

9 

A . oil 


$20 40 

23 04 


1.77 




12 

13.26 




10 

10.45 




10 00 
10 45 




2.80 










12 

13.90 




10 

12.55 


2 

9 9S 


11 80 
14 60 




1.35 




2.06 
2.22 


10 

11.50 




8 

9.88 


1.50 


17 49 
20 00 


1.62 


1.03 
1 .08 


10 

11.93 




8 

10.21 


2 

9 Ati. 


14 27 
16 96 


i 72 


0.82 
1 .04 


9 

10.40 




7 

8.78 


1 

1 AR. 


11 62 
14 44 


1.62 




16 

18.50 




14 

15.80 




14 00 

15 80 




2.70 








0.82 
0. 03 


10 

10.95 




8 

9.28 


3 


14 42 


1.67 


2.06 

9 99 


10 

10.75 




8 

9.68 


1.50 
1 . 93 


17 49 
19 75 


1.07 




12 

12.73 




10 

10.61 


2 

2 . 45 


11 80 

12 82 




2.12 




0.82 
1 1 (« 


9 

10.35 




7 

8.26 


1 

1 . 40 


11 62 
14 45 


2.10 


1.23 


11 

12.35 




9 

10.20 


2 

2 . 42 


15 98 
18 40 


2.15 


0.82 
1.01 


10 

11.45 




8 

10.08 


2 

2.38 


18 52 
16 37 


1.37 


1.65 
1.74 


10 

10.75 




8 

9.75 


3 

2.97 


17 37 
19 02 


1.00 


1.65 
2.12 


10 

11.26 




8 

10.61 


3 

3.26 


17 37 
21 35 


0.64 



Digitized by 



30 EXPERIMENT STATION BULLETIN. 



RestUts of analytes of commercial fertilieers far 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3242 


American Agricultural Chemical Go. — Con. 


Union City 


Claimed 

Found 


3046 




Middleville 


aaimed 


3047 


Homestead High Grade Garden and Vegetable 
FertUizer. 




Claimed. . . . 


3032 


Homestead High Potash Phosphate 


Woodland 


aaimed 

Found 


3048 




Middleville 


Claimed. . . . 


3277 




Manufacturer's sample . 


Claimed 


3229 


Homestead Special Beat FertiliEer 




Claimed 






3049 


Homestead Sugar Beet Fertilizer 




Claimed 


3050 






Claimed .... 


3051 






Claimed 

Found 


3044 


A-1 Potash Fertilizer 


Hastings 


Claimed 






3052 






Claimed 

Found 






3202 






Claimed 






3053 


Red Line Phosphate With Potash 


Woodland 


Claimed 


3203 




Holland 


Claimed 
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WIS, expressed in parts per one hundred. 



Nitrogen. 


PhoBphoric Acid. 


Potash. 


Valuation. 


Total. 


Inaoluble. 


Available. 


1 .00 

1.73 


10 

10.16 




8 

9.23 


in 

11.14 


$23 67 

25 79 


0.92 


2 .06 
2.29 


10 

11.60 




8 

8.73 


1 H/i 

1 . ou 
1.95 


17 49 
19 80 


2.87 


1 . 65 
1.80 


10 

10.55 




8 

9.20 


o 

5.18 


19 17 

20 81 


1 .35 




12 

13.75 




10 

11.80 




5.36 


14 50 
16 62 




1.95 




2.47 
2.54 


10 

11 .55 




8 

10.08 


6.39 


23 00 
25 47 


1.47 


2 .47 
2.82 


11 

12.50 




9 

11.02 


^ 2.63 


20 40 
24 02 


1.48 


1 .65 
1.84 


10 

10.90 




8 

9.65 


5 

5.46 


19 17 
21 61 


1 .25 


1 .23 
1.52 


11 

13.30 




9 

10.74 


^ 2.24 


15 98 
19 23 


2.62 


0.82 
1.00 


7 

7 80 




5 

6.53 


10 

10.80 


17 72 
20 32 


1.27 




12 

13.55 




10 

10.70 


1 n 
iU 

10.14 


19 00 
19 83 




2.85 




0.82 
1.02 


10 

11 .20 




8 

9.20 


3 

3.19 


14 42 

16 50 


2.00 


1.28 


9 

11.20 




7 

9.03 


^ 1.30 


11 62 
15 63 


2.17 




16 

17.25 




14 

14.30 




14 00 
14 30 




2.95 










12 

13.30 




10 

10.90 


2 

2.07 


11 80 

12 76 




2.40 






12 

12.95 




10 

10.33 




10 00 
10 33 




2.62 
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32 EXPERIMENT STATION BULLETIN. 



JUsuUa of analyses of commercial fertiliters for 



Laboratory 
number. 


Trade name. 


Locality where sample 




3243 


American Agricultural Chemical Co. —Con. 
Niagara DiBSOlved Bone and Potash 


Adair 


Claimed 






3174 






aaimed 






3244 


Niagara Potato and Vegetable Fertilizer 


La Salle 


Claimed 


3175 






Claimed 


3278 




Manufacturer's sample . 


Claimed 


3230 






Claimed 






3054 




BliBsfield 


Claimed 






3055 




Ida 


Claimed 






3056 


Horse Shoe Com and Wheat Grower 




Claimed 

Found . 


3057 






Claimed 


3204 




Brown City 


Claimed 


3312 




Greenville 


Claimed 


3058 


Horse Shoe High Grade Vegetable Fertilizer 


Bllssfleld 


Claimed 


3050 






aaimed 


3060 


Horse Shoe Potash Manure 




aaimed 

Found 
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P&nfiuzmR A^}AJLTSB8. 33 



19lt, expressed in parts per one hundred, — Con. 



Nitrogen. 


Plioephoiic Add. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 




12 

12.70 




10 

10.48 


2 

2.20 


$11 80 
12 46 




2.22 




0.82 
0.97 


9 

10.35 




7 

8.70 


1 

1.29 


11 62 
13 98 


1.65 


2.06 
2.13 


10 

10.65 




8 

9.55 


3 

3.47 


18 83 
20 69 


1.10 


1.23 
1.40 


11 

13.00 




9 

11.10 


2 

2.32 


15 98 
18 93 


1.90 


0.82 
1.11 


12 

15.20 




10 

12.03 


1 

1.30 


14 62 
18 42 


3.17 


0.82 
0.96 


9 

12.70 




7 

11.00 


1 

1.26 


11 62 
16 19 


1 .70 


1.65 
1.81 


10 

12.10 




8 

9.35 


3 

3.90 


17 37 
20 40 


2.75 




12 

13.30 




10 

10.90 


2 

2.00 


11 80 

12 70 




2.40 




1.65 
2.02 


10 

12.35 




8 

10.03 


2 

2.31 


16 47 

20 23 


2.32 


2.06 
2.32 


10 

12.35 




8 

9.68 


1.50 
1.66 


17 49 
20 50 


2.67 




12 

13.00 




10 

11.70 


10 

9.18 


19 00 
19 91 




1 .30 






12 

12.95 




10 

11.47 


10 

10.30 


19 00 

20 74 




1.48 




1.65 
1.95 


10 

12.00 




8 

9.75 


5 

5.26 


19 17 
22 32 


2.25 


^ 1.65 

1.91 


10 

11.35 




8 

9.88 


10 

10.99 


23 67 
27 16 


1.47 


0.82 
1.15 


10 

11.43 




8 

9.68 


3 

3.13 


14 42 
17 29 


1.75 
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U EXPERIMENT STATION BULLETIN. 



Resulta of analyses of commercial fertilizers far 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3176 


American Agricultural Chemical Co. — Con. 


Ubly 


Claimed 






3061 


Horse Shoe Special Onion and Vegetable Manure 




Claimed 

Found 


3062 




Ida 


Claimed .... 
Found 






3063 




Mason 


Qaimed 

Found 






3205 


Hoise Shoe 3-8-6 Fertilizer 


Brown City 


Claimed .... 






3064 






aaimed 






3065 






Claimed 


3177 


Boar's Head Dissolved Phosphate and Potash 




Claimed 

Found 


3066 




Wyandotte 


Claimed 

Found 


3313 






aaimed .... 
Found 






3276 


Boar's Head Gilt Edge Phosphate i . . 




Claimed .... 
Found 


3067 


Boar's Head High Grade Vegetable Fertilizer 




aaimed 

Found 


3206 


Boar's Head Potash Phosphate Fertiliser 




Claimed 

Found 


3314 






aaimed 

Found 


3207 






Claimed 

Found 
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FERTILIZER ANALYSES. 35 



191£, expressed in parte per one hundred. — Con. 



Nitrogen. 


Phoephoric Add. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 




12 

13.45 




10 

11.13 




$10 00 

11 13 




2.32 








0.82 
1 .05 


7 

7.76 




5 

6.05 


10 

10.82 


17 72 
20 21 


1.70 




16 

18.20 




14 

14.68 




14 00 
14 68 




3.52 








1.23 
1 .54 


11 

13.00 




9 

10.20 


2.00 

2.05 


15.98 
18 65 


2.80 


2.47 
2.49 


10 

10.90 




8 

9.90 


6 

6. 17 


23 00 

24 71 


1.00 




12 

12.85 




10 

10.70 


5 

5.57 
• 


14 50 

15 71 




2.15 




1.65 
1.77 


10 

11.70 




8 

9.95 


2 

2.36 


16 47 
19 07 


1.75 




12 

13.50 




10 

11.03 


2 

2.41 


11 80 
13 20 




2.47 




0.82 
1 .04 


9 

10.50 




7 

8.63 


1 

1 .40 


11 62 
14 34 


1.87 


0.82 
123 


9 

10.55 




7 

8.75 


1 

1 .54 


11 62 
15 24 


1.80 




16 

18.55 




14 

17.26 




14 00 
17 25 




1.30 








1.65 
1 .94 


10 

11.50 




8 

9.35 


6 

5.40 


19 17 
21 97 


2.15 




12 

12.80 




10 

10.43 


5 

6.34 


14 60 

15 24 




2.37 






12 

13.30 




10 

10.94 


5 

5.73 


14 50 
16 10 




2.36 






12 

13.95 




10 

11.70 




10 00 

11 70 




2.25 
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36 EXPERIMENT STATION BULLETIN. 



ResuUs of analy&es of commercial feriUUers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3231 


American Agricultural Chemical Co. — Con. 




Claimed 






3232 




Alma 


Qaimed 


3233 


Boar's Head 10 per cent Potash Composition 




Claimed 

Found 


3279 




Portland 


aaimed 


3068 


American Fertiliier Company, Chloaco, HI. 


Ypsilanti 


Claimed 

Found 


3315 






aaimed 


3069 


Union Brand Com and General Crop Grower 




Claimed 


3316 




Pontiac 


aaimed 

Found 


3070 


Union Brand Dissolved Bone and Potash 




Claimed 


3178 




Bad Axe 


aaimed 






3234 






aaimed .... 


3071 




Bay City 


aaimed 

Found 


3179 


Union Brand High Grade Celery and General Trucker. 




aaimed 


3072 


Union Brand High Grade Phosphate and Potash 


Tecumseh 


aaimed .... 
Found 
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FERTILIZER ANALYSES. 37 



191!S, expressed in parU per one hundred, — Con. 





Phosphoric Acid. 


f OHwU. 


VIUUaMOU* 


Total. 


Insoluble. 


Available. 


1.23 
1.36 


11 

12.65 




9 

10.50 


2 

2.28 


$16 98 

18 27 


2.15 


0.82 
1.02 


10 

10.60 




8 

9.18 


3 

3.22 


14 42 
16 28 


1.42 


0.82 
0.94 


7 

7.80 




5 

6.50 


10 

10.70 


17 72 
20 00 


1.30 


2.06 
2.27 


10 

10.76 




8 

10.68 


1.60 
1.71 


17 48 

20 27 


0.17 


1.65 
2.26 




1.60 
3.40 


8 

8.05 


2 

3.15 


16 27 
20 30 


11.45 


1.65 
1.63 




1.50 
2.74 


8 

8.26 


2 

2.38 


16 27 

17 30 


11.00 


0.82 
0.97 




1 

0.75 


8 

9.85 


4 

4.06 


14 92 
17 25 


10.60 


0.82 
1.16 




1 

0.90 


8 

9.60 


4 

8.7t 


14 92 
17 46 


10.50 


0.40 
0.84 




1 

1.70 


10 

12.95 


5 

5.63 


16 32 
21 69 


14.66 


0.82 
0.94 




1 

2.20 


8 

8.35 


1 

1.25 


12 22 
13.70 


10.65 






1 

1.85 


14 

16.90 




14 00 
16 90 




17.75 








3.20 
3.54 




2 

4.15 


9 

t IS 


10 

10.98 


30 19 
32 29 


12.30 


0.82 
0.86 




1 

1.32 


6 

6.53 


10 

11.34 


18 32 
20 33 


7.85 






1 

1.65 


10 

11.65 


2 

3.32 


11 80 
14.64 




13.20 





I 
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38 EXPERIMENT STATION BULLETIN. 



RewUs of ancdyies of commeraial ferUUgers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3317 


American Fertilizer Co., Chicago. HI. — Con. 
Union Brand High Grade Phosphate and Potash 




Claimed 


3073 




Bay City 


aaimed 


3074 




YpsUanti 


Claimed .... 






3337 






Claimed 






3077 






Claimed 






3078 






Claimed 


3076 


Union Brand Onion. Potato and Tobacco Grower 




Qaimed 


3076 


Union Brand Onion, Potato and Tobacco Grower 




Claimed 

Found 


3318 


Union Brand Onion, Potato and Tobacco Grower 




aaimed 

Found 


3079 






Claimed 

Found 


3319 


Armour Fertlliier Works, ChioaffO, m. 

All Soluble 


Coloma 


Qaimed 

Found 






3080 


All Soluble 




aaimed 






3245 






Claimed 






3081 






aaimed 

Found 







I 
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FERTILIZER ANALYSES. 39 



1912, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 






O firf 

« . uo 


10 

1 n no 

lU . XJjS 


2 

2.47 


$11 80 

12 24 




1 o in 




1 .65 
1.64 




1.60 
Q on 


8 


5 

5.05 


18 97 
20 07 


1 1 ATI 


0.82 
1.08 




1 

1 i\K 
1 . OO 


8 

O UO 


3 

3.70 


14 02 
16 75 


lu . ou 


0.82 
1.01 




1 

O Ofi 


8 

ft no 


3 

3.32 


14 02 

15 51 


1 fi 9n 


2.50 
2.60 


25 

OR RK 
AO . DO 








28 91 

29 78 














0.82 
• •• 


20 

on lui 
. ou 






3 

3.86 


21 62 

22 22 










1 .65 
1.78 




1.50 

O QT 


8 

fi OQ 


7 

7.59 


20 77 
22 40 


lU . DO 


1.65 
1.71 




1.50 
2.15 


8 

9.90 


7 

8.49 


20 77 
24 49 


12.05 


1.65 
1.67 




1.50 
1.04 


8 

10.06 


7 

7.72 


20 77 
23 38 


11.10 


0.82 
1.43 


30 

30.10 








26 92 
29 17 














2.88 
2.89 




0.50 
1.46 


8 

8.99 


4 

4.18 


22 05 

23 61 


10.45 


2.88 
3.16 




0.50 
1.97 


8 

8.43 


4 

4.13 


22 05 
24 19 


10.40 


2.47 
2.51 




0.50 
2.22 


6 

6.08 


2 

2.52 


16 80 
18 18 


8.30 


1.65 
2.47 


27 

28.10 








27 47 
31 28 
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40 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3082 


Armour Fertilizer Works, Chicago, DI. — Con. 
Armour's Standard 




VdMlUlCU .... 






3083 


Banner Brand 




VytBlUlCU .... 

Found 






3084 


Bone Blood and Potash 




vyltttUlVTU .... 






3085 


Crop Grower 




v^iaiuicu .... 






3320 




At T/\iiifl 


V/lttlUICU .... 

Found 






3086 


li'niit And Tlnnt r!rnn Rn^ri&l 


Quincy 


V/IOiUlJCvl .... 

Found 






3087 


r>rn.in r>mwpr 




\yiciuufru .... 

Found 






3088 


TTisrh (Iradp Potato 


Quincy 


v^iai&ucu .... 

Found 




-J 


3339 


TTiirh Orn.dp Pntatn 




^loiuuru .... 

Found 






3280 






Vyiaiizieu .... 

Found 




3208 






v^iauucu .... 

Found 






3180 


'pViAarihA.f P Anrl "PntiiaVi 




V/ISUUCU .... 

Found 






3283 




Manufacturer's Sample. 


Claimed .... 




3090 






Claimed 

Found 






3246 


Star Phosphate 




aaimed 

Found 
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FERTILIZER ANALYSES. 41 



191M, expressed in parts per one hundred, — Con. 





Phosphoric Acid. 


Potash. 




Total. 


Insoluble. 


Avaflable. 


0.82 
1.01 




0.50 
1.65 


8 

8.25 


3 

3.20 


113 82 

15 38 


9.90 






0.50 
1.62 


10 

11.43 


8 

8.25 


17 20 

18 86 




13.05 




4.11 
4.04 




0.50 
1.37 


8 

9.43 


7 

7.95 


29 13 
31 53 


10.80 


1.21 
1.26 




0.50 
1.54 


8 

8.41 


2 

2.01 


14 31 

15 32 


9.95 


1.21 
1.28 




0.50 
1.44 


8 

8.31 


2 

2.11 


14 31 

15 35 


9.75 


1.65 
1.81 




0.50 
1.70 


8 

8.75 


5 

5.68 


18 57 
20.98 


10.45 


1.65 
1.77 




0.50 
1.57 


8 

8.93 


2 

2.52 


15 87 
18 13 


10.50 


1.65 
1.73 




0.50 
1.16 


8 

8.64 


10 

10.79 


23.07 
24 97 


9.80 


1.65 
1.74 




0.50 
0.82 


8 

8.83 


10 

11.98 


23 07 
26 13 


9.65 


0.82 
1.59 


18 

19.60 






4 

4.11 


20 92 
25 04 


















50 

50.60 


45 00 
45 54 






















0.50 
0.80 


10 

11.60 


2 

2.35 


11 80 
13 72 




12.40 




0.82 
0.90 




0.50 
1.18 


8 

8.32 


8 

9.14 


18 32 
20 22 


9.50 






0.50 
1.22 


10 

11.08 


4 

4.14 


13 60 

14 81 




12.30 








0.50 
1.57 


14 

15.63 




14 00 

15 63 




17.20 
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42 EXPERIMENT STATION tftJLLETIN. 



ResuUa of analyses of commercial fertiliters for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3089 


Armour Fertillxer Works, Chicago. Dl.— Con. 




Claimed 






3091 






Claimed 






3092 




Bay City 


Claimed 






3093 




Ida 


Claimed 






3094 


Wheat Com and Oats Special 


Lansing 


Claimed .... 
Found 






3095 


Baili FortillMr Is Clios&ioal Co., Ft. Wayno, 
Ind. 


TAnn^ing 


Claimed 






3096 






Qaimed 






3097 






Claimed 






3247 


Bobert Binder BiUte, Battle Creek, Bilch. 

Blood and Bone 


Battle Creek 


Claimed .... 






3098 


James Boiand Benderinc and Fertiliser Co.. 
Jackson, Mloh. 




Qaimed 






3099 


Qiiffar Beet 


Jackson 


Claimed .... 






3248 


International Agricultural Corporation. 
Buffalo Fertiliser Works, Buffalo, N. Y. 




Claimed 






3209 






Claimed 
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FERTILIZER ANALYSES. 43 



1910t expressed in parts per oTie hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Izisoluble. 


Available. 


0.82 
0.94 




0.50 
2.17 


8 

8.23 


4 

4.65 


• 

114 72 

16 64 


10.40 


0.82 
1.11 




0.50 
1.72 


8 

9.18 


4 

4 .41 


14 72 
17 79 


10.90 


0.82 
0. 90 




0.50 
1.37 


5 

5.28 


10 

10.65 


17 12 

18 63 


6.65 






0.50 
0.95 


10 

10.55 


5 

5.11 


14 50 

15 15 




11.60 




0.82 
1.02 




0.50 
1.00 


7 

7.00 


1 

1.20 


11 02 

12 17 


8.00 


1.00 
1 11 




1.00 
0.30 


8 

9.65 


4 

4 65 


15 56 
17 91 


9.95 


1.00 
0.82 




1 

0.42 


8 

9.53 


10 

9.26 


20 96 
20 95 


9.95 


1.20 
1.45 




1 

1.44 


8 

7.96 


2 

2.06 


14 48 

15 55 


9.40 


5.25 
6.22 


13.17 
15.85 








29 24 
34 83 














1.25 
3.40 






7 

6.66 


1.25 
1.25 


12 58 
23 04 


14.70 


8.15 


2.50 
3.10 






10 

10.82 


3 

2.74 


21 60 
25 67 


13.92 


3.10 


2.90 
3.58 


22 

22.20 








27 92 
30 61 














1.60 
1.63 




1 

2.65 


8 

8.00 


10 

11.80 


23 10 
26 48 


10.65 



5 
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44 EXPERIMENT STATION BULLETIN. 



ResuUs of analyses of commercial fertiUgers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




• 

3100 


International Af?ricultural Corporation, 
Buffalo Fertilizer Works. Buffalo, N. Y. — Con. 




Claimed.... 






3101 


Extra Phosphate and Potash 


Blissfield 


Claimed.... 

1 






3102 






' Claimed 

' Found .... 






3321 






Claimed.... 






3103 






Claimed. ... 






3104 




Blissfleld 


Claimed.... 






3338 






Claimed 






3105 


Lillie's Special, No. 1 


Blissfield 


Qaimed.... 






3106 


Lillie's Special, No. 2 




Claimed — 






3210 




Hartford 


Claimed 






3107 






Claimed 






3211 


B. Burton, St. JoMph, Mloh. 




Claimed — 






3305 


Ghioaso Fertilizer K Chemical Works, 
Ghicaso, HI. 


Manufacturer's sample . 


Oaimed 


3306 




Manufacturer's sample . 


aaimed. . . . 
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191$, €xprea»ed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 






1.12 


14 

14.33 




$14 00 

14 33 




15.45 












1.90 


10 

10.17 


3 

8.03 


17 20 
17 40 




12.07 




80 
1.36 




2.06 


8 

8.04 


5 

5.07 


15 75 
19 16 


11.00 


80 
1.07 




1.78 


8 

9.42 


5 

5.20 


15 75 
18 62 


11.20 






2.52 


9 

11.03 


3 

3.17 


11 70 
13 88 




13 55 




1 20 
1.49 




2.25 


8 

8.28 


2 50 
3.24 


14 92 
17 41 


10.53 


1 20 
1.47 




2.10 


8 

9.20 


2 50 
3.13 


14 92 
18 10 


11.40 


80 
' .98 




2.82 


9 

9.68 


2 

2.14 


14 05 
16 23 


12.50 


1 60 
1.78 




2.87 


8 

8.08 


4 

4.40 


17 70 
19 53 


10.95 


0.80 
1.02 




2.00 


10 

12.10 


1 

2.28 


14 15 
18 58 


14.10 


1.60 
1.52 




1.52 


9 

9.93 


5 

4.11 


19 60 
19 66 


11.45 


3 

3.50 


15 

16.95 






0.36 
0.21 


26 00 
26 90 


4.52 


12.43 


1.64 
1.85 




2 

1.60 


8 

9.50 


2 

2.42 


16 44 
18 90 


11.10 


0.82 
1.14 




1 

1.00 


8 

8.45 


2 

3.02 


13 12 
15 63 


9.45 
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46 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertiHgen for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3265 


Chicago Baw Produotf Co., Chioaso, HI. 




Qaimed 


3212 




Mayville 


aaimed 


3286 




Manufacturer's sample . 


Claimed . . . 


3264 






Claimed 


3213 


Consumers Special Onion and Vegetable Grower 


MayvUle 


aaimed 


3214 




MayviUe 


Claimed 


3322 






Claimed 


3181 


The Glnolnnatl Phoiphate Co., Clnoinnati, 
o£io. 




aaimed 






3250 


Bone and Phosphate Mixture Wheat Special 




aaimed 


3182 






aaimed 


3323 






aaimed 


3111 






iyiamiea. . . . 






3112 




Hand Station 


Claimed 


3324 






aaimed 
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191i, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 






1 

0.97 


10 

10.83 


2 

2.32 


$11 80 

12 92 




11.80 




0.80 
0.82 




1 

0.66 


8 

9.59 


4 

4.47 


14 85 
16 79 


10.25 


0.80 
0.87 




1 .25 


g 

8.85 


3 

3.46 


13 95 
15 55 


10.10 






0.87 


10 

10. 53 


5 

5.07 


14 50 
15.09 




11.40 








1 

1.00 


10 

11.10 


10 

10.53 


19 00 

20 58 




12.10 




0.80 
1.51 


20 

27.80 






8 

7.36 


26 05 
34 34 










0.80 
1.43 


20 

21 .00 






8 

9.29 


26 05 
30 25 














1 

0.80 


8 

10.20 


8 

8.07 


15 20 
17 46 




11.00 




1 .60 
1.67 




6 

6.65 


10* 

11.60 


1 

0.97 


19 00 
21 08 


18.25 






1 

0.97 


10 

11.78 


4 

4.21 


13 60 
15 57 




12.76 








1 

0.90 


10 

10.20 


4.41 


13 60 

14 17 




11.10 




0.80 
0.86 




1 

1.20 


8 

9.15 


2 

2.19 


13 05 

14 66 


10.35 


0.80 
0.84 




1 

0.67 


8 

9.63 


4 

3.94 


14 86 
16 44 


10.30 


0.80 
0.05 




1 

0.52 


8 

10.08 


4 

3.85 


14 86 
17 14 


10.60 
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48 EXPERIMENT STATION BULLETIN. 



Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3113 


TTip r!{Tirlnna.tl PhnfmhAtp Cla rHnrinnAtl 

Ohio.— -Con. 

Truck and Tobacco Fertilteer 




Claimed 


3215 






Claimed 






3114 


Darllns Is Co., Chloaco, m. 


Lansing 


Claimed 






3115 




Birmingham 


Claimed 






3325 






Claimed. . 






3287 


Eight per cent Phosphate 


Manufacturer's sample . 


Chiimed 


3116 






Claimed 






3117 




Bay City 


aaimed 

Found 






3340 






Claimed .... 






3332 




Manufacturer's sample . 


Claimed 


3183 






aaimed 






3216 




MayvUle 


Claimed 






3262 






Claimed 

Found 






3333 




Manufacturer's sample . 


Gaimed 
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191B, expres§ed in parts per one hundred, — Con. 



Nitrogen. 


Phoephoric Add. 


Potash. 


Valuation. 


Total. 


Izisoluble. 


Ayailable. 


1.60 
1.55 




1 

1.00 


6 

6.65 


6 

6.08 


$17 50 
18 14 


7.65 






1 

1.62 


14 

15.38 




14 00 

15 38 




17.00 








1.24 
1.21 




2 

1.52 


8 

0.73 


10 

10.73 


22 22 
24 31 


11.25 


1 .65 
1.76 




2 

1.67 


8 

0.43 


2 

2.16 


16 47 
18 31 


11.10 


1.65 
1.88 




2 

1.84 


8 

0.11 


2 

2.33 


16 47 
18 64 


10.05 








8 

8.33 




8 00 
8 33 




0.20 


0.87 








2.47 
2.06 




2 

1.76 


8 

0.20 


4 

5.14 


21 20 
21 02 


11.05 


0.82 
0.93 




2 

1.67 


8 

8.11 


6 

6.40 


17 12 
17 85 


0.78 


0.82 
1 .00 




2 

1 .24 


8 

0.56 


6 

6.32 


17 12 
10 31 


10.80 








14 

14.70 




14 00 
14 70 




15.80 


1 .10 














10 

10.85 


2 

2.68 


11 80 
13 26 




11.45 


0.60 




1.65 
1.52 


24.25 
26.15 






6 

6. 18 


30 67 

31 80 










1.65 
1.63 


24.25 
26.40 






6 

6.71 


30 67 
32 06 










1.85 
2.10 


28 

30.00 








28 08 
31 80 
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50 ' EXPERIMENT STATION BULLETIN. 



ResulU of analyieB of commercial feriiliters far 



Laboratory 
number. 


Trade name. 


Locimty where sample 
was taken. 




3118 


DaiUng & Co.. Chicago, HI.— Con. 




Claimed 






3119 






Qaimed 






3266 






Claimed 






3120 






Claimed 






3288 


Kainit 


Manufacturer's sample . 


Claimed 




3289 




Manufacturer's sample . 


Oaimed 




3251 




White Pigeon 


Claimed. . . . 






3121 


Oerrnan Kali Worki, Baltimore, Md. 

Kainit 




Claimed .... 






3290 




Manufacturer's sample . 


Claimed 




3291 




Manufacturer's sample . 


Claimed .... 
Found 




3283 


Oleanort Gloarlnc Houm AMoolation, Detroit, 
Biloh. 


Manufacturer's sample . 


aaimed 

Found 


3108 






aaimed 

Found 






3284 




Manufacturer's sample . 


Qaimed 


3109 






Claimed 
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191£, expressed in parts per one hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


AvaUable. 


1.65 
1 .91 




2 

2.10 


8 

8.70 


5 

5.57 


119 17 

21 35 


10.80 


0.82 
0.77 




2 

1.06 


8 

8.04 


3 

3 . 12 


14 42 
14 02 


9.10 








10 

10.55 


5 

4. 92 


14 50 
14 98 




11.20 


0.65 




3.30 
3.52 




2 

2.07 


8 

8.78 


7 


26 86 
28 50 


10.85 










12.40 
15. 72 


11 16 
14 15 


























50 

51.98 


45 00 

46 78 


















14.76 
14.88 










52 51 
62 97 


























12 

13 32 


10 80 

11 99 


























50 

50.66 


45 00 
45 59 


























48 

48.54 


43 20 
43 69 






















0.50 
0.22 


14 

16.08 




14 00 




16.39 








1.65 
1.92 




0.50 
2.25 


8 

8.65 


4 

4.55 


17 67 
20 49 


10.90 


0.82 
0.83 




0.50 
1.86 


10 

10.24 


1 

1.09 


14 02 
14 91 


12.10 






0.50 
1.00 


10 

11.50 


8 

8.65 


17 20 
19.29 




12.50 
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RemiJU of onalyBes of commercial ferUHwen for 



laboratory 
number. 


Trade name. 


locality where sample 
was talcen. 




3110 


Gleaners aearing House Association, Detroit, 
Mich. — Con. 




Qaimed 






3285 




Manufacturer's sample . 


Claimed 

Found 


3184 


Grand Bapldt Glue Co., Grand Kaplda, Mich. 




aaimed 

Found 






3292 


Grange Fertlllier Co., Detroit, Mloh. 

All Crops Special Fertilizer 


Manufacturer's sample . 


Claimed 

Found 


3293 




Manufacturer's sample . 


Claimed 




3253 






Claimed .... 






3294 




Manufacturer's sample . 


aaimed 


3122 






Claimed 






3295 


Wheat FertUiier, No. 1 


Manufacturer's sample . 


Claimed 


3123 


Wheat FertUiier with Potash 


Ypsilanti 


Claimed 

Found 






3186 


Hlrth, Stein ft Co., Ghloaso, HI. 


Ubly 


aaimed 

Found 


3127 




Reading 


aaimed 


3128 




Qayton 


aaimed 
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191$, expressed in paarts per one hundred. — Con. 





Phosphoric Acid. 


Potash. 




Total. 


Insoluble. 


Available. 


0.82 
0.80 




0.50 
1.50 


8 

8.15 


4 

4.55 


114 72 

15.70 


9.65 






0.50 
0.58 


10 

9.82 


2 

2.04 


11 80 
11.66 




10.40 




2.00 
1.03 




5.00 
5.87 


10 

14.63 


1 

0.70 


20 02 
24 48 


20.50 


1.03 
1 .02 


10 

10.95 




8 

8.50 


2 

2 42 


14 27 

15 29 


2.45 


0.82 
0.90 


9 

10.90 




7 

9.60 


1 


11 62 
14 40 


1.30 


1.65 
1 .66 


10 

11.40 




8 

0.68 


2 

2 . 25 


16 47 
1 ft 91 


1.72 


1.23 
1 .38 


11 

13.15 




9 

11.08 


2 

iS . ou 


15 98 


2.07 


0.82 
1 .02 


10 

11.50 




8 

0.83 


3 


14 42 

1 7 fiA. 


1.67 




16 

20.50 




14 

17.40 




14 00 
17 40 




3.10 










12 

13.85 




10 

10.23 


2 

2.06 


11 80 
12.08 




3.62 








1 

1.02 


14 

16.48 




14 00 
16 48 




17.50 








2.05 
2.08 




1 

1.72 


8 

9.33 


1 .50 
1.86 


17 05 
19 09 


11.05 






1 

0.82 


10 

11.03 


2 

2.55 


11 80 
13 33 




11.85 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3129 


Hirsh. Stein & Co., Chicago, 111.— Con. 




Claimed 


3185 






Claimed 






3130 


Calumet High Grade Bone Phosphate and Potash . . . 




Galmed 


3131 






aaimed 


3187 






aaimed 


3217 






aaimed 


3334 


Calumet Sugar Beet and General Crop Fertilizer 


Manufacturer's sample . 


Claimed 


3188 






aaimed 


3189 


Calumet 10-10 Hummer Potash Phosphate 




Claimed 


3132 






aaimed 


3133 


The Independent Packen FertUlxins Co., 
Columbus, Ohio. 




aaimed 


3134 


Number 4, Tobacco, Potato, Onion and Truck Special . 




aaimed 


3135 






Claimed 


3136 






aaimed 
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191S, expressed in parte per one hundred, — Con. 





Phosphoric Acid. 


Potash. 


Valuation. 


Nitrogen. 


ToUI. 


Insoluble. 


Available. 


82 
' 0.77 




1 

0.65 


8 

9.20 


4 

4.65 


$14 92 

16 39 


9.86 


1.60 
1.66 




1 

1.65 


8 

10.25 


2 

2.68 


15 90 
18 88 


11.90 






1 

1.02 


10 

10.93 


6 

5.00 


14 50 

15 43 




11 96 




1.60 
1.64 




1 

2.20 


8 

9.05 


6 

6.93 


18 60 
21 11 


11.26 


0.80 
1.14 


20 

24.00 






8 

8.10 


26 05 
30 55 










0.82 
0.79 




0.50 
1.02 


5 

5.68 


10 


17 12 
17 56 


6.60 


1 24 
1.80 




1 

1.43 


9 

8.92 


2 

2.70 


15 62 
18 33 


10.36 


0.80 
1.00 




1 

1.00 


8 

10.10 


2 

2.26 


13 05 
16 09 


11.10 






1 

0.52 


10 

12.68 


10 

10.67 


19 00 
22 28 




13.20 




0.82 
0.77 




1 

1 .35 


8 

9.60 


3 

3.29 


14 02 

15 84 


10.96 


82 
1.01 






8 

9.80 


4 

4.66 


14 52 
18 00 


10.86 


1.05 


0.82 
0.94 






6 

7.35 


8 

8.76 


16 12 
18 98 


8.35 


1.00 








10 

11.45 


2 

3.91 


11 80 
14 97 




11.80 


0.35 




0.82 
0.97 




1 

0.92 


8 

8.43 


4 

4.41 


14 92 
16.22 


9.35 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3137 


The Jareekl Cbemieal Co., Sandiuky, Ohio. 




Claimed 






3138 






Claimed 

Found 






3139 


Fish, Phosphate and Potash Tobacco and Potato Food 




Claimed 


3140 




Reading 


aaixned 


3141 






Claimed — 






3142 






Claimed.... 






3143 


Square Brand Phosphate and Potash 




Claimed 


3254 






Claimed 






3335 


Kalamaioo BanderlnK and Fertillier Co., 
Kalamaioo, Mleh. 


Manufacturer's sample . 


aaimed 




3218 


Natural Ouano Co., Aurora, m. 




Claimed 


3296 


Nitrate AgenciGi Co., Chicago, m. 


Manufacturer's sample . 


Claimed 




3297 




Manufacturer's sample. 


Claimed 




3298 




Manufacturer's sample . 


Claimed 
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191B, expresaed in parU per one hundred, — Con. 



KUiogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Ayaflftble. 






1 

0.70 


8 

8.^ 


8 

8.17 


$15 20 

15 85 




0.20 








1 

1.32 


14 

17.08 




14 00 
17 08 




18.40 








0.83 
0.87 




1 

1.20 


8 

8.55 


4 

4.36 


14 05 
16 04 


0.75 


1.25 
1.35 




1 

1.67 


8 

8.63 


2.50 
2.04 


15 10 

16 76 


10.30 


0.83 
0.91 




1 

0.02 


8 

10.58 


2 

2.01 


13 16 
16 00 


11.50 


0.83 
0.86 




1 

0.60 


8 

0.30 


4 

4.20 


14 06 
16 38 


0.00 






1 

1.40 


10 

10.35 


2 

2.07 


11 80 

12 21 




11.75 




1.66 
1.76 




1 

0.82 


6 

5.80 


6 

7.30 


17 71 
10 05 


6.62 


1.50 
2.00 




2.50 
5.30 


6 

3.05 


3 

5.48 


15 04 
17 54 


8.35 


2.25 
2.65 






1.50 
1 .63 


1.50 
2.17 


10 85 
13 08 


1 Qf\ 

I .ou 


fl IT 
U. 1/ 








14 

14.88 




14 00 
14 88 




16.00 


2.02 
















50 

50.56 


45 00 
45 50 


















15 

15.00 










53 40 
53 72 
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58 EXPERIMENT STATION BULLETIN. 



ResuUs of anaJytes of commercial feriiliaera for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3336 


The Paokert Fertiliser Co., Cincinnati, Ohio. 


Manufacturer's sample . 


Claimed 

Found 


3192 






Qaimed 


3193 






Claimed 






3307 




Manufacturer's sample . 


Claimed 


3194 






Claimed 






3146 


Pioneer Fertilizer Co., Chicago, ni. 


YpeUanti 


Claimed 






3341 




Kibble 


Claimed 






3147 






Claimed 


3148 






Claimed 

Found . . 


3299 




Manufacturer's sample . 


Claimed 


3219 




Kibble 


Claimed 

Found 


3149 






Claimed .... 
Found 






3144 


The PulTerized Manure Co., Chicago, m. 


Detroit 


Claimed 






3145 




Lansing 


Claimed 
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1912, expressed in parts per one hundred. — Con. 



59 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 






1 

1.54 


10 

11.96 


2 

2.55 


$11 80 

14 26 




13.40 




0.80 
0.83 




1 

0.37 


8 

9.78 


4 

4.56 


14 85 
16 98 


10.15 


0.80 
0.81 




1 

1.05 


6 

7.00 


8 

8. 18 


16 45 

17 66 


8.05 


0.40 
0.44 




1 

1.14 


12 

14.76 




13 82 
16 79 


15.90 






1.20 
1.56 




1 

1.51 


8 

8.94 


2.50 
2.35 


14 92 
17 20 


10.45 


1.65 
1 .85 




1 

4.70 


8 

7.M 


2 

2. 21 


16 07 
18 11 


12.35 


1.65 
1 .56 




1 

1.52 


8 

9.58 


2 

2.98 


16 07 
18 43 


11.10 






1 

1.07 


14 

16.03 




14 00 
16 03 




17.10 












1 

1.02 


10 

11.68 


4 

3.88 


13 60 
16 17 




12.70 




0.82 
1 .10 




1 

2.20 


7 

7.65 


1 

1 .96 


11 22 
14 22 


9.85 


1.65 
1.44 




1 

1.55 


8 

9.60 


7 

7.33 


20 57 

21 95 


11.15 


0.82 
0.88 




1 

1.35 


8 

0.40 


4 

4.25 


14 92 
16 90 


10.75 


1.80 
2.01 






1 

1.58 


1 

2.09 


8 31 
10 68 


1.75 


0.17 


1.80 
2.64 






1 

1.65 


1 

1.96 


8 31 
12 85 


1.75 


0.10 
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Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




2(303 


Elmer D. Smith U Co., Adrian, Mieb. 


Manufacturer's sample . 


Claimed 




3190 


Tlie Smith Afnrieultnral Chemieal Co., 
Columbui, Ohio. 


Verona Mills 


Claimed 






3150 






Claimed 

Found 






3256 


Chicago Fertilizer Go's. B. B. A P. Brand 




Claimed 

Found 


3151 


Chicago Fertilizer Go's. Calumet Phosphate 




Claimed . 


3152 


Chicago Fertilizer Co's. Diamond Phosphate and 
Potash. 




Claimed .... 


3153 






Claimed .... 
Found 


3154 






Claimed. . . . 
Found 


3155 


Chicago Fertilizer Co's. Western Phosphate and 
Potash. 




Claimed 

Found 


3156 


Ohio Farmers' Ammoniated Phosphate and Potash. . 




CTaimed .... 
Found 


3256 




Hillsdale 


Claimed .... 
Found 


3157 


Ohio Farmers' Com, Oats and Wheat Fertilizer 




Claimed .... 
Found 






Claimed .... 




Hillsdale 


Claimed 


3 158 ; Ohio Fanners' Wheat Maker and Seeding Down 


Adrian 


Claimed .... 
Found 
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expressed in parts perjme hundred, — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


12 

12.75 






25 

26.50 


25 

25.82 


$00 22 

05 13 


26.50 












10 

10.78 


10 

10.03 


10 00 
20 52 




11.65 


0.87 




0.80 
0.05 






6 

7.73 


10 

11.33 


17 85 
21 76 


8.85 


1.12 


1.60 
1.62 






8 

8.03 


2 

2.31 


15 50 

16 05 


10.70 


2.67 








10 

10.75 


2 

2.31 


11 80 

12 83 




11.85 


1.10 










10 

11.15 


5 

6.41 


14 50 
16.02 




12.05 


0.00 




0.80 
0.03 






8 

8.80 


7 

7.46 


17 15 
10 28 


0.05 


1.15 


0.80 
0.00 






8 

0.10 


4 

4.68 


14 45 
17 00 


10.55 


1.45 


0.80 
0.04 






8 

8.45 


2 

2.38 


12 65 
14 56 


10.00 


1.55 


0.80 
0.87 






8 

8.88 


4 

4.32 


14 45 
16 40 


10.20 


1.32 








10 

0.00 


5 

5.40 


14 50 
14 76 




10.80 


0.00 




1.60 
1.76 






8 

0.13 


2 

2.50 


16 50 
18 17 


10.45 


1.32 


0.80 
0.07 






8 

8.60 


7 

7.46 


17 15 
10 18 


0.65 


1.05 








10 

10.55 


2 

2.30 


11 80 

12 62 




11.75 


1.20 




0.80 
0.04 






8 

8.70 


2 

2.13 


12 65 
14 56 


10.20 


1.50 
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f 

Results of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3220 


Speidel iB 8 waits, Grand Hayen, Mlob. 




Claimed 






3308 


8 mil van Paeklng Co., Detroit, Mich. 

Crystal 


Manufacturer's sample . 


Claimed 




3159 


8wUt IS Co., Chioaco, HI. 




Claimed 

Found . . . . 






3326 






Claimed.... 
Found . . . . 






3160 






Claimed. ... 
Found . 






3260 






Claimed 

Found . . . . 


3342 






Claimed 

Found . . . 


3261 


Garden City Phosphate 


Reading 


Claimed 

Found 






3161 




Leslie 


Claimed 

Found .... 


3195 




Grand Rapids 


Claimed 

Found . . . 






3221 






Claimed 

Found ..... 






3163 






Claimed 

Vmind 


3162 






Claimed 






3343 






Claimed 
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191 2 f expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


6 

6.01 


4.90 


0.69 
1.77 


3.17 
3.13 


1.25 
1.25 


825 94 

26 37 


6.50 

7.58 


7.25 


0.50 
2.62 


6 

4.68 


0.75 
0.36 


30 02 
32 98 


82 
1.05 


10.45 


1 

1.45 


8 

9.00 


3 

2.92 


14 02 

15 95 


82 
0.95 


10.35 


1 

1 .44 


8 

8.91 


3 

3.35 


14 02 

15 89 


82 
1.07 


10.55 


1 

1.57 


8 

8.98 


I 

2.01 


12 22 
15 23 


3 29 
8.07 


7.60 


1 

1 02 


6 

6.58 


10 

10.32 


27 12 
27 21 


3 29 
3.69 


9.00 


1 

1.40 


6 

7 60 


10 

11.56 


27 12 
31 70 






1 

1.17 


14 

14.98 




14 00 
14 98 




16.15 








1 65 
1.71 


11 .45 


1 

90 


8 

10.55 


7 

7.42 


20 57 
23 68 


6 58 
6.54 


S 

9.00 








29 85 

30 50 








1 




g2 
0.79 


7.50 


1 

1.02 


5 

6.48 


10 

10.02 


17 32 

18 72 


1.44 
1.74 


o 

20.80 j 5 32 


16 

15.48 


4 

4.16 


25 53 
27 54 


2.47 
2.49 


1 

24 

25.60 








28 00 

29 35 














2.47 
3.25 


24 

25.30 1 

1 








28 00 
31 82 
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ResitUs of analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 


Locality where sample 
was taken. 




3235 


Swift A Co., Chicago. lU.— Con. 
Pure Raw Bone Meal 


Grand Rapids 


Claimed .... 






3164 


Special Phosphate and Potash 


Petersburg 


Claimed .... 






3165 


Sugar Beet Grower 


Bay City 


Claimed .... 






3327 






Claimed .... 






3101 




St. Clair 


Claimed .... 






3328 




New Boston 


Claimed .... 






3166 




Hudson 


Claimed .... 






3167 






Claimed 






3262 


Muriate of Potash 




Claimed 






3300 


Tutofrora FertUiier Co., Chicago, m. 


Manufacturer's sample. 


Claimed .... 




3222 




NeW Bu£Falo 


Claimed. . . . 






3223 




New Buffalo 


Claimed .... 






3267 






Claimed 






3301 




Manufacturer's sample . 


Claimed. . . . 


3224 






Claimed 
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191t, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Add. 


Potash. 


Valuation. 


Total. 


Insoluble. 


AvaUable. 


3.75 
3.96 


23 

24.05 








$31 75 

33 33 


















1 

1.15 


10 

10.95 


2 

2.05 


11 80 

12 80 




12.10 




2.47 
1.91 




1 

2.49 


8 

8.41 


5 

4.88 


21 70 
SO 60 


10.90 


2.47 
2.31 




1 

2.37 


8 

8.08 


5 

5.46 


21 70 

22 17 


10.45 


0.82 
1.07 




1 

1.27 


8 

9.38 


3 

3.02 


14 02 
16 42 


10.65 


1.65 
1.70 




2.32 


9.28 


2 

2.28 


16 07 
18 31 


11.60 


1.65 
1.63 




1 

2.72 


8 

8.38 


2 

2.18 


16.07 
17.23 


11 .10 


0.82 
0.95 




1 

2.00 


8 

9.55 


4 

4.07 


14 02 
17 39 


11 .55 










50 
_ 54.11 


45 00 
48 70 






















0.50 
0.25 


14 

15.05 




14 00 
15.05 




15.30 








0.82 
1.04 




0.50 
1.00 


7 

7.00 


1 

1.25 


11 02 

12 23 


8.00 






0.50 
2.10 


10 

10.10 


2 

2.12 


11 80 

12 01 




12.20 




1 65 
1.74 




0.50 
2.12 


8 

8.23 


5 

5.30 


18 57 
20 04 


10.35 






0.50 
0.85 


10 

10.25 




10 00 
10 26 




11.10 








1.65 
1.50 




0.50 
1.42 


8 

8.48 


10 

10.71 


23 07 

24 36 


9.90 
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Results o] analyses of commercial fertilizers for 



Laboratory 
number. 


Trade name. 
• 


Locality where sample 

WO a fa If ATI 




3268 


luscarora rerimzer uo,, v^iucbbo, iii. — coti. 




Claimed .... 
Found 






3225 






Claimed .... 
Found .... 






3226 






naimed 

Found 






3302 


IIV^A ^WTmm J ^ A VlAV^illwAV If i_A»% 

Tii6 wuiciLOk Jrorvuuor vo.f uayMiii, unio. 


Manufacturer's sample . 


Claimed 


3168 






naimed 

Found 






3329 






Claimed .... 






3169 


Miami 




Claimed 






3170 






Claimed 

Found 






3330 






Claimed .... 
Found 






3171 




Mason 


Claimed .... 
Found . . . . 






3331 




Mason 


Claimed .... 
Found . ... 






3227 


Ruby 


Ashley 


Claimed. . . . 
Found 






3236 




Howell 


Claimed .... 
Found . . . 






3172 






Claimed .... 
Found . . . . 
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191£, expressed in parts per one hundred. — Con. 



Nitrogen. 


Phosphoric Acid. 


Potash. 


Valuation. 


Total. 


Insoluble. 


Available. 


2.88 
3.02 


10.80 


0.50 
1.97 


8 

8.83 


4 

4.10 


922 05 

24 06 


1 AR 
1 . OO 

1 71 


11.35 


0.50 
2.60 


8 

8.75 


2 

2.50 


15 87 
18 13 


0.82 
1.02 


12.10 


0.50 
2.02 


8 

10.08 


4 

4.69 


14 72 
18 74 






0.52 


16 

20.88 




16 00 
20 88 




21.40 








0.80 
0.97 


12.80 


2.05 


8 

10.75 


5 

t.t4 


15 75 
18 48 


0.80 
0.87 


11.45 


2.00 


8 

9.45 


5 

5.07 


15 75 
17 91 


0.80 
0.83 


13.65 


3.75 


9 

9.90 


3 

3.15 


14 95 
17 19 


1.60 
1 .92 


12.90 


1.95 


8 

10.95 


8 

7.98 


21 30 
25 11 


1.60 
1.44 


13.20 


3.30 


8 

9.90 


8 

7.94 


21 30 

22 87 


0.80 
0.70 


9.25 


1.37 


5 

7.88 


11 

9.99 


18 15 

19 32 


0.80 
0.78 


7.40 


1.14 


5 

6.26 


11 

12.45 


18 15 
20 71 


0.80 

1 tlK 


11.90 


2.40 


9 

9.50 


1 

1.45 


13 15 
15 51 


1.60 
1 49 


14.75 


4.80 


9 

9.95 


2 

2.36 


16 90 
18 98 


3.20 
3.48 


20 

22.10 








27 39 
30 08 
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SEED ANALYSES FOR 1911 AND 1912. 



BY ERNST A. BESSEY, PROFESSOR OF BOTANY. 



The act regulating the sale of agricultural seeds (No. 289 of the Pul>- 
lic Acts of 1909) is out of print and cannot be obtained except in com- 
plete volumes of the Public Acts of 1909. It is accordingly given in 
full as follows^: - 



AX ACT TO REGULATE THE SALE OF AGRICULTURAL SEEDS 

AND FRUIT TREES. 

The People of the State of Michigan enact: 

Section 1. Every lot of seeds of agricultural plants whether in bulk 
or in package, containing one pound or more, except sweet com, beans, 
peas, cucumbers, melons, pumpkins, squashes, but including all cereals, 
;ri'ains, clover, alfalfa and garden plants w^hich are sold, offered or ex- 
Itosed for sale for seed by any person or persons in Michigan, shall 
conform to the standards of purity and freedom from foreign matter 
j^I^ecified in sections six and seven of this act, and all fruit trees, in- 
cluding apple, pear, peach, cherry and plum, shall be true to name 
for which they are sold : Provided, That mixtures of seeds, grains and 
weals mjiy be sold as such when the percentage of the various con- 
stituents is stated in a written or printed guarantee, which must ac- 
company each package or lot sold or offered for sale. 

^Ec, 2. Dealers may base their guarantee on tests conducted by 
themselves or their agents: Provided, That such tests comply with 
methods prescribed by the director of the experiment station. 

Hec. 3. The said director may take in person or by deputy, a • 
•simple of the seeds, grains or cereals which are mentioned in section one 
of this act, not exceeding four ounces in weight, for said analysis, 
from any lot or package of agricultural seeds which may be in the 
[•ossession of any grower, importer, agent or dealer in the State. Such 
j^amples shall be taken in the presence of the person who sold or offered 
f^v exposed or had them in his possession for sale, or they shall 
be taken in the presence of two impartial witnesses, and in accordance 
^ith the rules for the seed testing prescribed by the director of the ex- 
IK^riment station, and shall be enclosed in a sealed package, together 
^'ith a certified statement of the person taking the sample, which state- 
ment shall include the name and address of the person who sold or 
^>ffered, exposed or had in his possession for sale, the seeds from which 

'The spelliDg and punctuation of the original act are followed, although there were some errors In 
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EXPERIMENT STATION BULLETIN. 



The Experiment Station has issued several valuable publications on 
the growing of alfalfa but a need has been felt during the past few years 
of a more recent publication on this subject. In order to learn with 
what success alfalfa is being seeded and what methods are giving the 
best results and to secure other data for such a bulletin, report blanks 
as per copy below were sent to a large number of farmers, who in recent 
years have corresponded with the Collie in r^ard to the growing of 
alfalfa. 



The farmer receiving this blank is requested to answer the following questions in regard to his ex- 
perience in growing alfalfa and return the same to the above address. The information reoeiTed will 
be of great value to the College in studying the conditions under which alfalfa is grown in Michigan and 
the results of the investigation will be published in bulletin form. 

If exact data is not available please make as close approximation as possible. 



Name of farmer making this report Address . 

C!ounty Distance and direction from town 

Is your alfalfa field clay, clay loam, sandy loam or sandy? 

What is the nature of the subsoil? 

Is the field level or rolling? 

Is the soil porous so that natural drainage through the soil is good? 

At what depth do you find standing water? , 

Is there any tile drainage in the field or is any needed? 

What is the condition to the field as to fertility? 

What crops have been grown on the field for 2 or 3 years previous to seeding alfalfa? 



Was alfalfa ever seeded on the field before? 

Has the field been very weedy during the past few years? Did you plow in 

preparing to seed alfalfa, if so, when? Did you roll the field? 

How many times did you harrow or cultivate the field? 

Was the field quite solid and firm at the time of seeding or was it loose and soft like a cornfield usually 

is at time of planting? 

Was any manure applied? If so, state amount and kind and whether top dressed or plowed under .... 



Was any fertilizer used? If so, state kind and amount. 



Was any lime used? If so, state kind, amount and method of application 



Did you inoculate the soil? If so, how? 

Is the wild sweet clover common about roads and ^'aste places? If so, how close to field? 

How many acres were seeded in this field? 

What was the approximate date of seeding? 19 

How was the seed applied and covered? 

How many pounds were seeded per acre? 

Where did you purchase the seed and was it northern grown? 

Did you inoculate the seed, if so, where did you get the nitro-culture and how many days after its 
receipt before it was applied' to the seed? 



Did you sow any other crop with the alfalfa as a nurse crop, if so, what, and how much seed per acre? 



When was the nurse crop cut? 

Was the alfalfa in good condition at this time and did it suflfer from hot dry weather during the next 



Did the alfalfa come up and make a thick even stand? 

Was the alfalfa of a healthy color and vigorous growth during the first season or was it yellowish with 
small spots of darker green and more vigorous growth? 
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Did you examine the roots for nodules, if so, did you find many? 

What treatment did you give the field the first season after seeding? 

Uaye there been many weeds in the field since seeding, if so, what kinds? 



Have you disced your alfalfa, if so, with what results? 

How many times do you cut your alfalfa in a season? 

What is your total yield of hay per acre? 

Wliat is your estimated feeding value of the hay per ton? 

Have you pastured cattle or sheep on alfalfa, if so, with what results? 

Have you pastured hogs or other stock on alfalfa, if so, with what results? 

Have you ever attempted to grow a crop of alfalfa seed, if so. what crop did you save? 

What was the weather during bloom and after bloom? 

What was the total amount of seed produced and the yield of seed per acre? 

What is the total acreage of alfalfa on your farm at the present time? 

Do you require additional blanks to report other fields? 

What is your estimate of alfalfa as a farm crop in your section of the state? 



Discuss below any points not included in the above questions: 




Fig. I. A plot of alfalfa on. the' college'farm' which has produced an>verage yield of 5.2 tons per acre 

during the past 4 years. 



The first of these blanks were sent out in August, 1911. About seventy 
per cent of the seedings first reported upon were seeded previous to 
1911. In August, 1912, a second blank was sent out to all who reported 
in 1911, so as to get additional data from the same fields. At the same 
time blanks were sent to a new list of alfalfa growers. The data for this 
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TABLE I— RESULTS OF SEEDING ALFALFA BY COUNTIES. 



Counties. 



No. of 
seedings 
reported. 



Percentage of reports graded as 



Good. 



Medium. 



Poor. 



Alcona . . 
Allegan. 
Alpena. . 
Antrim.. 
Arenac. . 

Barry. . . 

Bay 

Benzie . . 
Berrien.. 
Branch.. 



Calhoun 

Cass 

Charlevoix.. 
Cheboygan . 
Chippewa.. . 

aare 

Clinton 

Crawford . . . 
Dickinson . . 
Eaton 



Emmet 

Genesee 

Gladwin 

Gratiot 

Grand Traverse . 

Hillsdale 

Houghton. . . . . . 

Huron 

Ingham 

Iosco 



Ionia 

Iron 

Isabella . . . . 
Jackson . . . . 
Kalamazoo . 



Kalkaska. 

Kent 

Lapeer. . . 

Lake 

Leelanau . 



Lenawee 

Livingston. 

Luce 

Manistee . . 
Mason 



Marquette . . 

Macomb 

Mecosta 

Menominee . 
Midland. . . . 



Montcalm . . . . 
Missaukee . . . . 
Montmorency . 

Monroe 

Muskegon . . . . 



Newaygo . 
Oakland . . 
Oceana.. . 
Osceola.. . 
Otsego . . . 



1 
38 

3 
25 

1 

20 
20 
8 
22 
27 

43 
19 
.5 

g 
1 

3 
II 
1 
1 
18 

8 
12 
1 
4 
10 

46 
2 
6 

11 
8 

9 
2 
11 
33 
18 

15 
20 
10 
2 
8 

23 
10 
1 
14 

6 

1 
7 
20 
10 
1 

25 
4 
1 
11 
18 

14 
41 
11 

19 
7 



53 
33 



47 

50 
50 
55 
52 

56 
47 
20 
44 
100 

67 
45 



100 

39 

62 
58 
100 
75 
20 

74 
50 
50 
57 
62 

77 
50 
36 
64 
55 

7 
40 
60 
50 



61 
50 
100 
7 
33 



67 
25 



36 
25 



54 
39 

28 
27 
35 
63 
57 



23 



44 
100 

38 
50 
25 
18 
30 

16 
16 
40 

33 



33 
35 



44 



25 
42 



25 
50 



13 



22 



37 
23 
24 

26 
30 
30 
50 
62 

13 
50 



59 
34 



28 
40 
30 
100 

24 
25 
100 
27 
17 

43 
49 

28 
21 
28 



100 
13 
66 
20 



25 
13 
7 

19 
37 
40 
22 



20 
100 



17 



30 
15 



16 
29 
38 



50 
18 
9 
11 

34 
25 
10 



25 
9 



29 
33 



14 
20 
40 



28 



9 

22 

21 
15 
19 
10 
14 
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Ck>uiitie8. 



No. of 
seedings 
reported. 



Perc^ta^ of report! graded as 



' GoAdr - 



Failure. 



Ogemaw 

Ottawa 

Presque Isle 

Saginaw 

St. Clair 

St. Joseph. . 

SanUac 

Schoolcraft . 
Tuscola .... 

Van Buren . 
Washtenaw. 

Wayne 

Wexford . . . 



4 
20 
8 
5 
34 

10 
16 
1 
7 

24 
18 
20 
40 



50 
45 
62 
20 
44 

60 

75 



67 

46 

23 
35 



25 
20 
13 
20 
27 

20 
13 



43 

25 
22 
35 
47 



25 
30 
25 
40 
17 

20 
12 
100 



25 
50 
25 
23 



20 
12 



bulletin is based mainly npon these reports representing 701 different 
seedings and a total acreage of approximately 4065 acres. Much supple- 
mentary data has also been gathered by the College field agent, who 
has visited several hundred alfalfa fields each season for the past three 
years and made careful records of methods of seeding, condition of 
crop, etc. Seventy-three of the eighty-three counties of the state are 
represented in the reports. Table I gives the number of seedings reported 
upon and the results with which the seedings have been made in the 
different counties. The number of seedings reported must not be taken 
as an indication of the number of fields seeded to alfalfa in the several 
counties, as in most of the counties there are now a large number of 
seedings upon which reports have never been made to the College. 



CAUSES OP FAILURE OR POOR RESULTS IN SEEDING ALFALFA. 

The reports from farmers were first carefully graded as to whether 
the seedings produced good, medium or poor results or failure. Answers 
to several of the questions were studied in making these grades. In 
some cases it was difficult to determine the grade but it is thought that 
on the whole the grades represent fairly well the true conditions. So 
far as possible the grading of the reports of 1911 seedings (in regard to 
which there was most doubt) have been checked up by the 1912 reports. 
The reports that were graded poor or failure were then carefully studied 
as to the most conspicuous causes of these conditions, Table II giving 
the results of this study. 

TABLE II.— PRINCIPAL CAUSES OF POOR RESULTS OR FAILURE IN SEEDING ALFALFA. 



Poor preparation of seed bed 

I^cirof inoculation 

Winter killing 

Weeds 

Light, infertile soil 

Seeding with nurse crop .... 
Insufficient drainage 




It will be noticed by the above table that the largest percentage of 
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nnsnccessful seedings resulted from insufiScient preparation of the seed 
bed. To this Dumber should be added the percentage of failures due to 
weeds as the weeds are the result of poor preparation of the seed bed. 
Failure to secure suflBcient inoculation also accounts for a large percent- 
age of the unsuccessful seedings. Twelve and four-tenths per cent of the 
failures were caused by winter killing. About 6.2 per cent of the 
total number of seedings were partially or wholly winter killed. 
The figures in the table indicate little as to whether the use of a nurse 
crop is advisable, but they show that in 4 3-10 per cent of the nnsucess- 
ful seedings, the use of the nurse crop was the principal cause of failure. 
The Department's study of alfalfa fields over the state indicates that acid 
conditions of many Michigan soils account for many of the poor results 
in seeding alfalfa, but in most cases in the study of these reports it 
was either not the most conspicuous factor of failure or the lime was 
put on or left off the entire field so that the reports furnished little data 
on this point. 



INPLUBNCB OP TYPE OP SOIL AND CHOICE OF I/OCATION POR SBBDINQ ALPALPA. 



In Table III the reports are classified according to the type of soil 
and subsoil and the groups are arranged in order of the percentages of 
successful seedings. In the first column of figures the number of seed- 
ings on the different types of soil are shown and in the last four columns 
are shown the results of seeding on the different types of soil. 



TABLE III.— INFLUENCE OF SOIL IN SEEDING ALFALFA. 



Sou. 



Gravel 

Gravel 

Clay loam. 
Clay loam. 
Clay 



Clay . . 
Gravel . 
Gravel . 
Clay . . . 
Clay .. 



Sandy loam Clay . . 

Sandy loam ' Gravel . 

Sand I Clay . . . 

Sandy loam ' Sand . . . 

Sand i Sand . . . 

Sand Gravel. 



Subsoil. 



Total. 



Number 
of seedings 
reported. 



12 
13 
14 
172 
28 

99 
46 
22 
54 
69 
13 



542 



Percentage of seedings graded as 



Good. 



72.7 
53.8 
50.0 
52.7 
51.8 

44.9 
35.6 
23.8 
28.3 
14.7 
7.7 



Medium. 



18.3 
38.5 
42.9 
29.0 
29.7 



31. 
42. 
52. 
34. 
33. 



15.4 



Poor. 



9.0 
7.7 
7.1 
16.6 
14.8 

18.4 
22.2 
19.0 
26.4 
39.8 
61.5 



Failure. 



5.1 


4.7 
11.3 
11.7 
15.4 



A classification of soils made by so many different parties must neces- 
sarily be somewhat inexact and doubtless some of these soils classified, 
for instance, as sand or sandy loam in one section of the state may be 
quite different from soils given the same classification in another section 
of the state. In one section the heavier soils and in another section the 
lighter soils may give best results. 

Still some valuable information may he gained from these data. All 
the soils containing gravel either in the surface soil or subsoil, with 
the exception of the sand with a gravel, probably in most cases a sandy 
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gravel subsoil, have given very good results. It is believed that these 
soils are well suited to the growing of alfalfa largely because of the 
good drainage to a sufficient depth to allow the deep root system of the 
alfalfa to develop. The sand soil with either a sand or gravel subsoil 
have given the poorest results, probably because of their relatively low 
state of fertility and their poor water holding capacity. It will be 
noticed that alfalfa is being grown successfully on all the types of soils 
and that on most of the types a fair percentage of the seedings have 
been successful. 

In choosing a field of the farm for the growing of alfalfa, it is im- 
portant to avoid poorly drained soil or that in which the water table 
lies within three or four feet of the surface. Likewise soils underlaid 
with rock or other impervious strata within a short distance of the 
surface should be avoided. However, most of the so-called hard pans 
of Michigan are not too hard for the alfalfa roots to penetrate when 
there is plenty of moisture in the soil. Muck soils and heavy inpervious 
clays are poorly suited to the growing of alfalfa. 

Other things being equal the fertile soils are preferable to the in- 
fertile ones. In sections of the state where the lighter soil types prevail, 
the seeding of alfalfa is quite commonly a failure because of the un- 
productiveness of the soil. While the alfalfa after it is well established 
in the soil is a very hardy plant, it is very tender and very slow to develop 
in its early growth. Alfalfa is a very valuable crop on these lighter 
types of soil if a good stand can be secured and the alfalfa can be made 
to survive the first one or two seasons, but it is not advisable to sow 
alfalfa on many of these soils until some means are taken to improve 
them. Not only is the plant food lacking but there is very little organic 
matter and only a very limited water holding capacity. The best way 
to build up a soil of this type is to grow rye, vetch or other crops for 
plowing under. 

In the better agricultural sections of the state it is frequently ad- 
visable to seed the alfalfa on the higher, lighter lands of the farm, be- 
cause this land is well drained, because the alfalfa will do very well on 
land of this type and because this plan will leave the best land of the 
farm to be devoted to other crops. 

So far as previous cropping is concerned, alfalfa may follow any 
crop of the farm providing a sufficient length of time is taken to prepare 
a suitable seed bed. It is not, however, advisable to break up sod, 
especially a June grass sod and seed alfalfa, since the sod is not apt 
to be sufficiently decomposed or the grass completely eradicated before 
seeding alfalfa. A cultivated crop, such as potatoes, com, or beans in 
which thorough cultivation has been practiced is well suited to precede 
alfalfa. Alfalfa may also follow any of the small grain crops but it is 
not usually advisable to attempt to seed the alfalfa the same season, 
as the grain crop generally leaves the field in a rather dry condition so 
that it would be difficult to prepare a good seed bed sufficiently early. 



In Table IV is given a summary of the reports based on the firmness 
of the seed bed, this condition being judged by the answers to this ques- 
tion and also those on the methods and length of time used in preparing 



PREPARATION OF THE SEED BED FOR ALFALFA. 




108 



EXPERIMENT STATION BULLETIN. 



the seed bed. In Table V is given another summary, based on the length 
of time in which the seed bed was in course of preparation. In these 
tables the importance of having a firm seed bed is clearly indicated 
and in the latter is shown the difficulty of securing this condition in 
the seed bed prepared in a short time. These data are borne out by 
observations of many alfalfa fields in which the stand has been better 
and the growth more satisfactory where the horses had turned or where 
the field for any reason had been more thoroughly firmed. 

Another very important consideration in preparing to seed alfalfa 
is the eradication of the weeds. The alfalfa seed is ratiier slow to germ- 
inate and the young plants make a slow growth for sometime. As 
demonstrated by the Kansas Station about of the plants in a normal 
stand of alfalfa die out in the first one or two years. Many of Ihe 
weeds, especially such grasses as June Grass and quack grass are vigor- 
ous crowders and if they once get a foothold will, after a time, take 



TABLE IV.— INFLUENCE OF SEED BED IN SEEDING ALFALFA. 



Condition at time of seeding. 


No. of 
seedings 
reported. 


Percentage of reports graded as 


Good. 


Medium. 


Poor. 


Failure. 




300 
120 
139 


50.8 
44.0 
24.1 


28.0 
35.0 
14.0 


18.7 
16.0 
58.6 


.2 
.4 

.3 








ToUl 


559 





















TABLE v.— INFLUENCE OF SEED BED IN SEEDING ALFALFA. 



Length of time in preparing? seedlbed. 


No. of 

seedings 
reported. 


Percentage of seedings graded as 


Good. 


Medium. 


Poor. 


Failure. 




224 
158 
161 


50.0 
32.9 
31.7 


23.3 
32.9 
40.4 


21.3 
27.3 
24.8 


5.4 
6.0 
3.1 


Total 


543 





















l)ossession of the field. Unlike the seeding of clover it is generally de- 
sirable to leave a good stand of alfalfa for several years. For these 
several reasons it is important to have the weeds more thoroughly 
eradicated than for other crops of the farm. It is not sufficient simply 
to have a seed bed free from weeds at the time of seeding but the soil 
should be cultivated long enough after plowing to germinate and destroy 
most of the weed seeds in the surface soil so that the alfalfa shall have 
but little competition from the weeds until it is sufficiently well es- 
tablished in the soil to make a rapid growth. 
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On the heavier types of soil, and in fields that are inclined to be foul, 
it is advised that the seed bed be prepared in the following manner: 
Plow late in the fall or as early as convenient in the spirng, roll and 
harrow, or harrow twice, immediately following the plow. Harrow once 
each week until late spring or early summer, when a good seed bed will 
have been prepared. The tramping of the horses and the rains falling 
during the spring months will have thoroughly firmed the soil under- 
neath, the surface soil will be in a good tilth, the weeds in the surface 
soil will have been rather thoroughly eradicated and enough moisture 
will have been conserved to germinate the seed soon after sewing even 
though the seeding is done in a dry time. 

In the earlier spring seedings the same method should be carried out 
so far as possible. In this case it is more important to plow in the fall 




Fig. II. Alfalfa crowns. Notice the tap root, the large number of stalks and that some of the branches 

appear below the surface of the soil. 



but the soil should receive no other treatment until spring. A very good 
seed bed may be prepared without plowing, in fields which have received 
very thorough cultivation in a cultivated crop the preceeding season, 
or the alfalfa may follow to advantage a crop of early potatoes with 
little extra preparation of the seed bed. The condition especially to be 
avoided in seeding alfalfa is the loose, open seed bed, such as is pre- 
pared in plowing only a short time before seeding. 

USE OF MANURE IN SEEDING ALFALFA. 

On the seed bed which is in course of preparation for some time the 
use of manure is advisable. It may be applied before plowing and 
turned under or it may be applied soon after plowing and incorporated in 
the surface soil by harrowing. In either case the manure would add 
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plant food to the soil, which is quite important under certain soil con- 
ditions and in the latter method would act also as a mulch and as a 
protection to the young alfalfa. On the seed bed which is prepared in 
a short time it is not advisable to use manure as a top dressing, be- 
cause of its introduction of weed seeds and not, at least as a heavy 
coat, for turning under as it would tend to hold up the furrow slice 
and allow it to dry out. Another method of applying manure that is 
giving very satisfactory results is to spread with a ma lur. spreader in 
the fall at the end of the season's growth. This is especiully advisable 
in rather late seedings or when seeing on exposed fields which would 
be apt to winter kill badly. 



The large percentage of successful seedings reported and the small 
percentage of these in which commercial fertilizers have been used, 
indicate that its use is not as essential as the preparation of a suitable 
seed bed, inoculation with the alfalfa bacteria and several other factors. 
(Commercial fertilizers were used on 18.8 per cent of the total number 
of seedings reported upon.) There are doubtless conditions under which 
the judicious use of commercial fertilizers will enhance the chances of 
success in the seeding of alfalfa. Under other conditions fertilizers 
may be used with little if any apparant effect and certainly the use of 
fertilizers as a panacea for all the troubles of alfalfa growing is sure to 
i-esult in a good many disappointments. This is a matter largely de- 
pendable upon local conditions. No attempt is here made to give any 
recommendations in regard to the use of fertilizers which will apply 
generally to farm conditions. It is suggested rather that simple ex- 
I)eriments be conducted to learn what fertilizers, if any, may be used 
with profit under local conditions. 

As a means of stimulating a more vigorous growth in new seedings 
of alfalfa, the use of 200 lbs. per acre of a complete fertilizer, such 
as a 2 — 8 — 6, for sandy or sandy loam soils, and a 2 — 10 — 4 for clay 
or clay loam soils is suggested. Other fertilizers of different analyses, 
both complete and incomplete, might also be included in the experi- 
ment. 

Alfalfa has in numerous instances throughout the state produced 
satisfactory crops of three to five tons per acre on light loamy or gravelly 
soils of apparently low fertility and continued to do so for periods of 
five to fifteen years or more, so that there would seem to be little need 
of applying fertilizers after the alfalfa is well established in the soil. 
Since alfalfa is a leguminous crop, the supply of nitrogen would doubt- 
less be maintained by the fixation of nitrogen from the atmosphere. 
Certainly it would not be a profitable investment to buy commercial 
nitrogen for applying to alfalfa fields after the first year. Some of the 
lighter Michigan soils, however, contain a rather low supply* of phos- 
phoric acid and this would tend to become exhausted by the continual 
removal of the crops. Our clay soils should contain a sufiScient supply 
of potash for the production of satifactory crops for an indefinite period. 
The sandy soils which contain very little clay should, however, be bene- 
fitted by the application of potash. These requirements may be supplied 
in part at least by the application of a coat of well rotted manure an- 
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nuallj. The application of 200 to 250 pounds of acid phosphate or 100 
or 150 pounds of steam bone meal might be applied as an experiment on 
clay soils, as might also the same fertilizer with the addition of 75 to 
100 pounds of muriate of potash on the sandy soils. 

USE OP LIMB IN SEEDING ALFALFA. 

Only about twenty-five per cent of the farmers who filled out the report 
blanks used lime at all and over one-third of these applied it at less 
than 1000 pounds per acre. It is, therefore, evident, considering the 
large percentage of successful seedings, that the use of lime is not an 
essential factor in the seeding of alfalfa on many of the farms in Michi- 
gan. It is just as evident, however, as shown by many observations 
about the state and by numerous reports from farmers that, under cer- 
tain soil conditions, the use of lime is quite essential to the growing of 
this crop. 

Table VI shows the summarized results of the use of lime as compared 
with no lime. 



TABLE VL— INFLUENCE OF LIME IN GROWING ALFALFA. 





No. of 


Percentage of seedings graded as 












Treatment. 


seedings 












reported. 








Failure. 




Good. 


Medium. 


Poor. 




13« 


50.1 


25.7 


31.2 


.1 




412 


33.9 


33.1 


26.1 


7.9 



It is sometimes diflScult to tell by preliminary study whether an ap- 
plication of lime is needed before seeding alfalfa. If the surface soil 
contains small shells or small pieces of limestone, it probably is not in 
an acid condition. Pebbles that are thought to be of limestone origin 
(and also the soil itself) may be tested by pouring on a small amount 
of hydrochloric or other acid. If an effervesence or bubbling takes 
place it indicates an alkaline condition, and an application of lime 
is not necessary. When much difficulty is experienced in producing 
satisfactory cvo-ps of red clover, it may be taken as an indication of 
some unfavorable condition, possibly an acid condition of the soil. 
The use of litmus paper is often of value in determining whether lime 
is necessary. In order to make this test, the blue litmus paper, should 
be purchased at a drug. More, and the strips placed in the moist soil 
in various parts of the"" field and left there for five or ten minutes. 
If the paper turns to a reddish color it is said to indicate an acid 
condition of the soil. This, however, is rather a crude test and may 
be misleading either from the fact that the blue dye may De absorbed 
by the soil, leaving the paper red or because much of the litmus paper 
on the market is not suflBciently sensitive to determine slightly acid 
conditions of the soil. By far the most satisfactory method of de- 
termining this point is to apply lime on a portion of the field where 
alfalfa is being seeded. It is recommended that this be done .n all 
cases of seeding alfalfa for the first time on the farm. The resu'te of 
such a test will on the whole direct the farmer wisely in future seedings 
of alfalfa. 
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There are several forms of commercial liaie which may be used to 
correct the acidity of the soil, the most important of these being as 
follows: ground limestone, or the finely pulverized raw rock; bi*.rned 
lime, or quick lime, which is produced from the raw rock by hurting, 
the hyrdated lime which is the product of the application of water 
to the burned lime; and the air slacked lime, which is the burned lime 
which has been exposed to the atmosphere and has partially reverted 
to the hydrate and carbonate forms. The refuse lime from sugar factor- 
ies is much the same as the air slacked lime but coaiains in addi+lon a 
small percentage of nitrogen, phosphoric acid and potash. Marl is 
another available source in many sections of the state. The choice of 
the form of lime depends upon the relative pripe, the chemical composi- 
tion, fineness of pulverization, cost of freight and hauling, etc. One 
hundred pounds of carbonate- of lime, such as is found in the ground 
limestone and niarl is equivalent to seventy-four pounds of hydrated lime 
and fifty-six pounds of burned lime. When marl or sugar factory lime 
may be applied without too great labor expense, these forms may be 
the cheapest that can be secured. In most sections of the state the 
ground limestone may be had at lower cost than other forms of com- 
mercial lime. 

The amount of lime required depends upon the degree of the acidity 
of the soil, but as this is difficult to determine, it is recommended that 
the lime be applied at the rate of at least two tons per acre of the ground 
limestone or its equivalent in the other forms. There is no danger of 
applying too much of the carbonate forms, up to several tons per acre and 
if a medium heavy application is made the value of the application is 
more certain to be determined and any soil acidity which may exist 
in the soil will remain corrected for a longer time than if a light ap- 
plication be made. 

One of the most satisfactory methods of distributing the various 
pulverized forms of lime is to u^e one of the modern lime distributors, 
of which there are several on the market. Another satisfactory method 
is to use the manure spreader, filling the box about ^ full with manure 
and filling the remainder of the box with the lime. Fertilizer attach- 
ments to grain drills are sometimes used but this method is not so 
satisfactory when it is desired to apply a fairly large amount per acre. 
If the burned lime is the most convenient form to secure, this should 
be placed in small piles in the field until it absorbs enough moisture 
from the soil and air to become finely pulverized and then it may be 
spread with a shovel. 



There is no question as to the importance of the bacteria which are 
associated with the various leguminous plants. In the absence of the 
bacteria the nodules do not develop on the roots and the plant is not 
able to take its nitrogen from the atmosphere. The legumionus crop 
thus becomes a soil robber the same as the non-leguminous crops and 
th« growth is apt to be stunted and the crop unprofitable. 

The red olover is so commonly grown in the Northern states that 
the bacteria which are associated with this species are thoroughly dis- 
seminated and artificial inoculation is generally of little if any value. 
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Alfalfa, however, is a new crop, with few exceptions never having been 
grown in the same field before, hence the need of introducing the bac- 
teria artificially. The lack of inoculation has been found to be respon- 
sible for a very large percentage of the failures in the earlier seedings 
of alfalfa in Michigan. Even at the present time when <iifalfa is being 
seeded so commonly and the chances are so much more favorable for 
inoculation by natural means, the artificial inoculation is practically 
essential to the securing of a successful seeding. 

There are several ways in which the bacteria may be introduced into 
a new field e. g. by the application of soil from a field which has 
grown one or more tubercle bearing crops of alfalfa; by the use of 
pure cultures, which are generally applied to the seed; by the bacteria 
being carried by the seed from the old field to the new; by the growth 
of closely related species with which the same bacteria are associated; 
by the application of alfalfa manure; and by various natural means, 
such as moving water, wind, etc. The chief objections to the first 
method are the possible introduction of noxious weed seeds and in some 
cases the cost of transportation and application. This method has, 
however, given very satisfactory results, the farmers' reports as sum- 
marized in Table VII indicating that it is somewhat more reliable than 
to use the pure cultures. In using this method care should be exercised 
to' get soil in which tubercle bearing plants are growing and to avoid 
exposing the soil to the sunlight. It is preferable to apply it on a 
cloudy day or at dusk and cover at once. The more of the inoculated 
soil that is applied the more certain of having sufficient bacteria so 
that every plant will develop the nodules in its early growth, but in 
case the soil is secured at considerable expense 400 or 500 lbs. per 
acre will answer very well. The use of pure culture is by far the most 
common method of inoculation now being used. It is inexpensive, easy 
of application and gives very satisfactory results. 



TABLE VII.— INOCULATION FOR ALFALFA. SOIL VS. NITRO-CULTURE. 



Method of inoculation. 


No. of 
seedings 
reported. 


Percentage of seedings reported as 


Good. 


Medium. Poor. 

1 


Failure. 


By soil from old alfalfa field or sweet clover 


91 
363 


50.5 
36.4 


1 

37.4 : 11.0 
30.9 27.8 

1 


1.1 
4.9 



There are always some bacteria carried by the seed from the field 
where the seed was produced. This accounts for the small spots of 
alfalfa of rank, healthy growth frequently seen in the yellowish stunted 
growth of the uninoculated field. If the alfalfa survives for a year or 
two until the bacteria in these spots are disseminated by natural means 
a satisfactory stand may result, but this method should never be depend- 
ed upon when alfalfa is being seeded on the field for the first time and it 
is desired to secure a full stand of alfalfa. A most excellent praotlce, 
however, is to seed a small amount of alfalfa with the regular seeding 
of clover each year, as the bacteria introduced in this way will spread 
naturally and produce a thorough inoculation by the time it is desired 
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Fig. III. Showing the root and tubercle formation in young alfalfa plants. Notice that some of the 
tubercles are about the size of a pin head, while othera are Joined together in large dusten. 



Digitized by 



ALFALFA GROWING IN MICmGAN. 



115 



to seed alfalfa as a regular crop in the field a few years hence. In 
following this practice the seed should be treated with the nitro- 
culture the same as though a full stand of alfalfa were desired. 

The last three methods of inoculation are not frequently employed 
by the farmer but help to explain why some fields in which none of 
The common methods of inoculation have been used, produce an abund- 
ance of tubercles from the first. As the expense is so little and the 
risk of partial or complete loss of crop is so great in case the bacteria 
are not present, artificial inoculation should by all means be used 
whenever alfalfa is being seeded for the first time in the field. Soils 
that have grown satisfactory tubercle bearing crops of alfalfa harbor 
the bacteria for an indefinite time so that if alfalfa is seeded 
again in the field even after several years, the nodules will develop on 
the roots in abundance. 

DATE OF SEEDING. 

In studying the date of seeding alfalfa the reports were first classi- 
fied according to the nature of the soil with the thought that different 
dates of seeding might be found to be best under the different soil 
conditions. The data from the seedings made on light infertile soils are 
included in Table VIII while those from the medium and heavy soils 
are included in Table IX. 



TABLE VIII.— DATE OF SEEDING ALFALFA.— LIGHT SOIL. 



Dates of seeding. 



April 15 or before . . . 

April 16 to 30 

May 1 to 15 

May 16 to 31 

June 1 to 15 

June 16 to 30 

July 1 to 15 

July 16 to 31 

August 1 to 15 

Augifflt 16 to 31 

September 1 or later 

Total 



Number of 
seedings 
reported. 



1 
7 
14 
22 
38 

17 
4 
5 
7 
6 
6 



Percentage of seedings graded as 



Good. 





14.2 
14.3 
27.3 
18.4 

23.5 


20.0 
28.6 
17.0 
17.0 



Medium. 



100.0 
42.9 
28.6 
13.6 
55.3 

17.7 
25.0 


14.2 
17.0 
33.0 



Poor. 





42.9 
50.0 
50.0 
18.4 

41.1 
50.0 
60.0 
42.9 
50.0 
17.0 



Failure. 





7.1 
9.1 
8.0 

17.7 
25.0 
20.0 
14.2 
17.0 
33.0 



127 



TABLE IX.— DATE OF SEEDING ALFALFA.— MEDIUM AND HEAVY SOIL. 



Dates of seeding. 


Number of 
seedings 


Percentage of seedirps graded as 




reported. 


Good. 


Medium. 


Poor. 


Failure. 




24 


41.6; 


2*). 1 


29.1 





April 16 to 30 


34 


35.3 


47.1 


14.6 


2.9 


May 1 to 15 


50 


46.0 


34.0 


18.0 


2.0 


May 16 to 31 


51 


41.2 


39.2 


17.6 


2.0 




71 


50.7 


26.8 


18.3 


4.2 




54 


59.2 


25.9 


12.9 


1.9 




23 


26.1 


39.1 


35.0 





July 16 to 31 


25 


68.0 


16.0 


12.0 


4.0 




32 


46.9 


31.2 


18.8 


3.0 




19 


31 .6 


15.8 


41.6 


1.0 




14 


11.6 


17.5 


47.1 


5.8 




397 
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The following conclusions may be drawn from these data: The 
date of seeding varies from very early spring until about the middle 
of September, the months in which alfalfa is most commonly seeded be- 
ing May and June, with the latter half of June as the most popular half 
month. Aside from the fact that the late August and September feed- 
ings have been less satisfactory than the earlier seedings, the date of 
seeding is not of much importance as compared with the preparation of 
the seed bed and several other factors. On the medium and heavy soil 
types especially, the early summer seeding may be safely recommended, 
the chief advantage in seeding at this time being that the seed bed may 
be more thoroughly prepared and the weeds more thoroughly eradicated 
than in the earlier seedings, and the alfalfa will make a larger growth 
and be in a better condition to survive the winter than the late summer 
or fall seedings. 



While the data in Table VII does not indicate strongly any particular 
date of seeding as best, it is probably true that on light soils where a 
summer drought is apt to be very serious, the early or middle spring 
is as favorable a time as any for seeding, providing a fairly favorable 
seed bed can be prepared. 



A summary of the data on the use of nurse crops in seeding alfalfa 
is presented in Table X. Fifty-two per cent of the early (spring) 
seedings, over ninety of the early summer seedings, over eighty-five per 
cent of the late summer and fall seedings, and seventy-five per cent of 
all the seedings were made without a nurse crop. A consideration of 
these facts and the large percentage of the seedings that were success- 
ful would indicate that the use of a nurse crop is not an essential 




Fig. IV. A productive field of alfalfa near Holton, Muskegon County. 
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factor in the seeding of alfalfa in Michigan. In the seedings made 
before June 1st, slightly better results have been secured with a nurse 
crop than without, but in both the early and late summer seedings, 
much better results have been secured without than with a nurse crop. 
Oats, barley, wheat, rye and buckwheat were reported as having been 
used as nurse crops, but no conclusive data can be elaborated in regard 
to a choice between these. 



TABLE X.— INFLUENCE OF NURSE CROP IN SEEDING ALFALFA. 



Date of seeding. 


Nurse crop or 
without nurse crop. 


Number 
seedings 
reported. 


Percentage of seedings graded as 


Good. 


Medium. 


Poor. 


Failure. 


Before June 1st. 




103 


41.7 


37.9 


18.4 


1.9 


Without nurse crop. . 


113 


41.6 


23.1 


27.4 


7.0 


June 1st to July 31 




23 


39.1 


26.0 


^26To~ 


9.0 


Without nurse crop. . 


226 


43.4 


31.4 


17.2 


4.0 


September 1st and 


Nurse crop 


13 


15.4 


15.4 53.8 


15.4 


Without nurse crop. . 


78 


40.0 


26.9 


24.3 


9.0 


Totals 




139 


39.0 


34.0 


23.0 


4.3 


Without nurse crop. . 


417 


44.3 


28.5 


21.3 


6.8 



Under favorable conditions of seeding the use of a nurse crop would 
not seem to be advisable. The young alfalfa needs no protection from 
the sun and is more abundantly supplied with moisture and plant 
food when seeded alone than when seeded with a more vigorous grow- 
ing plant to compete against it. On very light soils that are apt to be 
moved by the wind and on steep hillsides that are subject to washing, 
a nurse crop should of course be used. The nurse crop may also be 
advisable on fields that are in course of preparation for only a short 
time and the weeds not thoroughly eradicated. Under these con- 
ditions the nurse crop may assist in holding the weeds in check, and 
may be more easily eradicated and less objectionable generally than 
the common weeds. Very late seedings that are apt not to be in hardy 
condition at beginning of winter, may be somewhat protected by the 
seeding of a nurse crop although it is considered better to seed alone 
and apply with manure spreader, after a few weeks,* a medium coat 
of well rotted manure to protect the young plants through the winter. 

Two of the best crops for use as nurse crops in spring seedings are 
the fall wheat and rye as the growth is not as vigorous or the alfalfa 
as thoroughly shaded as with the use of spring grains. Beardless bar- 
ley is more satisfactory than oats. 

The nurse crop should be cut for hay rather than harvested for 
grain, as in the latter case the alfalfa is apt to remain spindling and 
tender until the nurse crop is removed, when it is exposed to the siuu 
during the hottest part of the summer and is apt to diQ out badly^ 
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DRILLING VS. BROADCASTING OF ALFALFA. 

Approximately twenty-two per cent of the seedings were made with 
a drill and the remainder were sown by hand or with a broadcast seeder. 
In many of the seedings made with the drill, the drill was followed by 
a harrow or the seed was distributed by the seeder attachment in front 
of the drill so that they were essentially broadcast seedings. The data 
on the exact method of seeding is insufficient to justify its presenta- 
tion in tabular form and the drawing of definite conclusions from 
the same. It may be said however, that the drilling (dropping the 
seed through the grain hose) has the advantage over the broadcast 
method in that practically all of the seed may be placed at the proper 
depth in the soil and that a somewhat lighter seeding will give equally 
good results. In a few cases alfalfa has been drilled deeply on heavy 
soil, followed by heavy rains which has prevented the alfalfa from 
coming up. On medium or heavy soils the seed should be put in to a 
depth of about 1 inch and on the light sandy soils, to a depth of ly^ 
to 2 inches. 

RATD OF SEEDING ALFALFA. 

Table XI shows the number of seedings which have been made at 
'different rates and the percentage of good, medium and poor seedings 
and failures in each class. It may be noted from the table that ap- 
proximately one-half of the seedings were made at the rate of sixteen to 
twoity pounds per acre, one fourth at thirteen to fifteen pounds per 
acre and one tenth at ten to twelve pounds per acre, there being very 
few seedings at less than ten or more than twenty pounds per acre. 
The average rate per acre was 17.8 pounds. 



TABLE XI.— RATE OF SEEDING ALFALFA. 



Rates of seeding. 


Number of 
seedinps 
reported. 


Percentage of seedings graded as ^ ^ 


Good. 


Medium. 


Poor. 


Failure. 




16 
54 
136 
251 
26 
29 


43.8 
35.2 
33.1 
43.4 
60.0 
41.3 


37.5 
22.2 
39.6 
25.9 
27.0 
34.5 


18.8 
37.0 
22.1 
25.9 
19.0 
17.3 


00 
6.6 
5.] 
4.8 

3.8 

re. 9 


Total 


512 





















The above data does not indicate that the rate of seeding within 
certain limits is a very important factor in the seeding of alfalfa. A 
pound of alfalfa seed contains approximately 150,000 seeds so that 
a seeding of ten pounds per acre is equivalent to thirty four seeds per 
square foot. It may be readily seen that this application, or even five 
or six pounds per acre, is sufficient if the seed is good, if it is evenly 
distributed and if covered to the proper depth on a well prepared 
seed bed. However, on account of the difficulty of securing conditions 



Digitized by 



ALFALFA GROWING IN MICHIGAN. 



119 



that are ideal in all respects, it is doubtless safe as a general recom- 
mendation at least, to advise the use of ten or twelve pounds per acre. 

TYPES OP ALFALFA. 

There are no commercial varieties of alfalfa which would correspond 
to the different varieties of corn, oats and other cereal crops, the alfalfa 
being a mixture of several more or less distinct types. These types vary 
considerably in their habit of growth, production, adaptability, etc., 
and offer a splendid field for selection. The Experiment station has 
devoted considerable attention to the breeding of new strains of al- 
falfa which are better suited to Michigan conditions and' this work has 



I 




Fig, V. Showing'dlflferentrtypes of alfalfa. The plant on the left is erect, the one on thelright is 

seml-decum bent. 

progressed far enough to allow a limited distribution of seed (beginning 
in 1911) of some of the pure strains developed from the more promis- 
ing of the individual plants in the breeding plots. 

Alfalfa may conveniently be divided into three types: The Medicago 
Bativa or common alfalfa which is erect or nearly so, and has a blue 
flower and spiral shaped pod; the Medicago falcata, which is inclined 
to be decumbent and has a yellow flower and crescent shaped pod, and 
the variegated alfalfa, which is supposed to be the result of the crossing 
of the above two types and which is fairly erect and has a variegated 
blossom and is intermediate as to form of pod. 

The Medicago Sativa is by far the most commonly grown in this 
country. The Medicago falcata, while possessed of more hardiness than 
the common alfalfa is not popular for general use because of its de- 
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cumbent growth and moderate yield. The variegated alfalfa is repre- 
sented by the Grimm alfalfa, much of the commercial Sand Lucerne 
and some of the seed from Germany, Canada and other sources. The 
variegated alfalfa is generally known as a hardy, productive and an all 
round desirable type, but as it is not generally known among the farmers 
and as the common alfalfa has given satisfactory results, it is not very 
generally grown. 

There are also many regional types of alfalfa whose characteristics 
have been acquired by long continued culture under conditions pre- 
vailing in certain regions. Examples of these are found in the Arabian 
alfalfa, the Puruvian, the German and the Turkestan. Many of these 
are very poorly adapted to growing in the United States; others de- 
veloped under similar but somewhat more severe conditions are hardy 



and well adapted to growing here. Conditions governing the produc- 
tion, importation and sale of alfalfa seed, however favor the general use 
of American grown seed. 

Approximately 42% of the alfalfa growers reporting, purchased seed 
which was claimed to have been northern grown and Table XII shows the 
results with which these seedings were made as compared with those 
in which the sources of seed was not specified. In many of the latter 
class, northern grown seed was undoubtedly used. 




Fig. VI. A view of some of the alfalfa breeding plats at the experimentlstation. 



TABLE XII. 



Number of 
seedingsl 
reported. 



Percentage of seedings reported as 



Source of seed. 



Good. 



Medium. 



Poor. 



Failure 



Northern grown 

Source not specified 





30.8 
29.6 




3.5 
6.1 




ALPALEA GROWING IN MICHIGAN. 



121 



The above data would seem to indicate that the northern grown seed 
is better for seeding under Michigan conditions than that grown in the 
middle and southern states. This is as should be expect^, as alfalfa 
seed is usually produced on fields that are several years old and if 
grown in the north would come from the more hardy plants which 
have survived several winters and not from, the less hardy plants 
which might have survived and produced seed in the southern states. 
It is recommended that farmers use the northern grown seed whenever 
obtainable. Seed grown in the Pacific coast states should be avoided 
because of the presence there of a very serious disease called alfalfa 
crown gall. 



About the only treatment it is necessary to give to an alfalfa field 
the first season is to cut it at the proper time and to remove any 
vegetation which may be so thick as to smother out the young alfalfa. 
The alfalfa should be cut at the proper time for cutting older stands 
for hay, or before this time if the leaves begin to turn yellow and 
fall off. It should also be mown whenever the weed growth becomes 
so large as to be apt to choke out the alfalfa. The young alfalfa 
should be cut at the usual height, as otherwise the crowns will be 
formed high and will be cut off the next time it is mown. Fields seeded 
in the early spring may need to be cut as many as three times the 
first season, but in other instances one cutting will be sufiScient, as 
the alfalfa may be injured by too frequent cutting. The last cutting 
should be made sufficiently early in the fall to allow additional growth, 
to act as a protection through the winter. Usually alfalfa may be cut 
safely as late as the first or middle of September. 

A top dressing of well rotted manure preferably applied with a 
manure spreader is of much value in protecting the alfalfa through the 
winter. It not only acts as a protection from the wind and cold but 
holds the snow as an additional protection. The heaving out of the 
young plants by alternate freezing and thawing is worst on very heavy 
clay soils and is more or less common on light sandy soils but is least 
serious on well drained loamy soils that contain considerable vegetable 
matter. The danger of heaving is materially lessened by the top dress- 
ing of manure or by leaving some vegetation on the ground. 



The cultivation of the soil after seeding, with a disc or other harrow 
has been practiced on eleven and one-fourth per cent of the seedings 
reported, but many of the stands were to young to harrow at the 
time of making out the reports. In Table XIII is given the data se- 
cure from this study. 

TABLE XIII.— EFFECT OF DISCING OR HARROWING ALFALFA. 



TREATMENT OP ALFALFA FIELDS THE FIRST SEASON. 



DISCING OR HARROWING ALFALFA. 



Classification of seedings. 



Number. 



Percentage. 



Harrowed with good results 

Harrowed with no apparent effect 

HftROwed with pooriresults 

No report on results or too early to tell 



32 49.2 

10 16.4 

1 1.6 

22 88. <t 
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The following statements are based on data secured by the Depart- 
ment from various sources. There seems to be no advantage in harrow- 
ing alfalfa the first two or three years after seeding, in fact there are 
many old fields that have never been cultivated which are producing 
abundantly and are in an ideal condition. The harrowing of old stands 
that are inclined to be thin may, however, be advantageous because of 
the destruction of weeds, the aeration of the soil and the creation 
of a soil mulch to conserve the moisture. Some writers have recom- 
mended discing on account of splitting the crowns of the alfalfa, but 
a careful examination of disced fields fails to reveal any appreciable 
percentage of split crowns. Fields in which Kentucky blue grass is 
well established will not be put in a clean condition by cultivation 
but harrowing will be of considerable benefit in postponing the grassy 
condition, if done when the grass is just starting in small bunches 
over the field. The cultivation after seeding then will not take the 
place of thorough preparation of the seed bed, but will, in many cases 
at least, result in a larger production and prolong the life of the stand. 
The proper 'time to harrow is early in the spring before the new growth 
starts or immediately after one of the cuttings. The spring tooth har- 
row is one of the best implements for harrowing alfalfa as it may be 
used to make a deep mulch and will disturb the alfalfa plants but 
little. The disc harrow is also a satisfactory implement for this pur- 
pose but should be set rather straight and weighted to make it dig 
properly. An old stand may be harrowed several times, so that the 
field will have an appearance of a newly prepared seed bed with 
good results, but the harrowing should all be done at once as nearly as 
possible and within a few days after cutting. 



There are a large number of fungous diseases and insects which work 
on alfalfa but no attempt will be made in this bulletin to describe and 
give methods of treatment for all of these. The alfalfa leaf spot and 
the grasshoppers are mentioned, as these are subjects upon which al- 
falfa growers frequently request information. 

The leaf spot or Pseudopeziza medicaginis (Lib) Sacc, is a fungous 
disease which is very common wherever alfalfa is grown. It may de- 
velop under all conditions of soil, season and weather and is present at 
least to a limited extent in practically all alfalfa fields. It shows the 
most marked development in moist weather, in the second or third 
cutting rather than the first, in the older growth more than in the new 
shoots and in new seedings in which the growth is stunted on account 
of some unfavorable conditions rather than in the older stands which 
are making a rapid growth. This disease is characterized by small, 
brown spots about the size of a pin head which appear on both sides of 
the leaf and along the stems but are more conspicuous on the upper 
surfaces. The lower leaves are the first to be attacked. Usually the 
leaves turn yellow and after a few days begin to fall off. 

While this disease is a very common one, it is not considered very 
serious; it may reduce the yield of a certain cutting but does not 
usually destroy the stand. Little is known as to the method by which 
the disease is carried from one field to another and no practical 



FUNGOUS DISEASES AND INSECT PESTS. 




ALFALFAIGROWING IN MICHIGAN, 



123 



methods have been discovered which will completely eradicate it. Fields 
that are attacked by leaf spot should be clipped soon after the lower 
leaves turn yellow and begin to fall off, or when the alfalfa stops grow- 
ing and the leaves are covered with brown spots, even though little 
or any of the yellow appearance develops. The cutting of the al- 
falfa will cause a new growth which will be less affected with the 
disease than the older growth and usually when conditions are favor- 
able, the new crop will make about the normal growth. 

While there are many insects that work on alfalfa, the depredation 
of the grasshopper is the most serious, especially on the light soil 
types of the northern part of the state. The new seedings of alfalfa 
frequently provide a succulent green growth when there is little other 
green growth in the neighborhood and it is especially subject to attacks 
of the grasshoppers, an entire field frequently being destroyed in a 
few days' time. 

The following methods of combating grasshoppers are recommended 
by Professor B. H. Pettit in Michigan Bulletin No. 258. 

"Pall plowing. — This is the most efficient where it is possible at all. 
Plow the ^g-pods under, burying some, and breaking open others so 
that moisture can get in, and exposing still others to the attacks of 
their enemies, — ^birds, shrews, etc." 

"Poisoned baits. — The second method is that of poisoned baits. Use 
either poisoned bran or the Griddle mixture. Poisoned bran can be 
used only in situations where stock and poultry are excluded. Neither 
should it be used where partridge or quail are likely to feed. It is 
merely bran poisoned with paris-green or arsenic, two pounds of paris- 
green to 100 of bran, moistened with water and a little molasses, so that 
the bran will just stick together when taken up with a spoon." 

"Griddle mixture is horse-manure mixed with arsenic and slightly 
salted. It is to be distributed about the fields in small masses. We 
all know of the fondness of grasshoppers for anything containing salt. 
They will even roughen fork handles in their efforts to get at the salt 
deposited on them with the perspiration. This mixture is recom- 
mended in Ganada and in some of the western states. The proportions 
are about as follows: Paris-green, one pound; salt, two pounds, fresh 
horse-droppings, 100 pounds. The horse-droppings are usually measured 
out in a three-gallon pail. Five pailfuls being taken as a right amount 
for one pound of the poison. The salt is dissolved in a pail of water, 
the* poison stirred in, and the whole mixed with the droppings in a half 
barrel." 



The worst weeds in alfalfa fields are the perennial grasses, such as 
Kentucky blue glass (June grass) and quack grass. In some sections 
of the state the late summer annual grasses such as crab grass, are 
serious pests. Both of these types of grasses after once being estab- 
lished in the field are very difficult of eradication, the only feasible 
method of control, especially for the first mentioned type, being a 
thorough preparation of the seed bed, as previously discussed in this 
bulletin. When the alfalfa field becomes unproductive because of the 
foothold gained by Kentucky blue grass or other perennial grasses^ it 
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Fig. VII. Dodder growing on alfalfa. 

they make a larger growth the first season, which is apt to rob the 
alfalfa of most of its plant food, water and sunlight and may canse 
it to die. Usually weeds of this type can be held in check by mowing 
two or three times during the season. If the alfalfa survives the first 
is advisable to plow the field and plant to com or other cultivated 
crops, and seed alfalfa in another ^eld. 

The larger growing annual weeds are not so serious^ except that 
season, it usually makes such rapid growth the second season, that it 
holds these annual weeds in check. 
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While the dodder is not common in alfalfa fields, it is considered 
one of our most objectionable weeds if once introduced on the farm. 
There are two species which work on the alfalfa, the clover dodder, 
Cuscuta epithymum — Murr and the field dodder, Cuscuta arvensis — 
Beyrich. Both of these species are parasitic plants, the stalks twining 
about the alfalfa and robbing it of its nourishment by means of little 
rootlets or suckers which pierce the alfalfa stalks. The plant has no 
leaves (only small scales). It is usually noticeable because of its whit- 
ish flower clusters. 

Dodder is usually introduced in alfalfa seed and may be avoided if 
sufficient attention is given to the purchase of the seed. If the field 
is not large and there are only a few small spots of dodder, these may 
be destroyed by hoeing, but should be watched carefully throughout 
the season to see that more plants do not appear. If the dodder is 
found to be well scattered over the field, it is best to turn the entire 
crop under to prevent the formation of any seed. If any seed should 
l)e formed, it would not be advisable to attempt the growing of al- 
falfa in the field for a period of from four to five years. 



Alfalfa may be injured by too frequent cutting or if left too long 
without cutting will not produce the maximum yield or the best quality 
of hay. The proper time for cutting as determined by experiments in 
several states and by general experience is when it begins to bloom 
and the new shoots appear at the crown. Alfalfa growers are frequent- 
ly inclined to delay cutting on account of unfavorable weather or the 
rush of other work on the farm, but the above rule should be followed 
rather closely. If the cutting is much delayed, the new shoots are 
cut oflP and the following crop is retarded; the plants become more 
woody, the leaves begin to drop off and the hay is of much poorer 
quality than if the crop is cut at the proper time. 

In the making of alfalfa hay it is very important that most of the 
curing be done by the air and wind rather than by the sun. The alfalfa 
should be left in the swath until wilted but it should be raked be- 
fore dry enough for any of the leaves to fall off. The curing should 
then be completed in the windrow and cock. The alfalfa may be put 
in the cock while still quite green, providing the weather permits it 
being left for several days until completely cured, the best quality 
of hay being made in this way. It frequently will be found, however, 
to be more practical to have the hay fairly well cured before cocking, 
or even to draw from the windrow. One is certain, however, to sacri- 
fice more or less of the feeding value when the hay is not cocked on 
account of the loss of the leaves. 

The tables below give the analyses of the different parts of the al- 
falfa plant and the proportion of total feed constituents found in the 
several parts. 
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TABLE XIV.— COMPOSITION AND DISTRIBUTION OF NUTRIENTS IN THE DRY SUB- 
STANCE OF HAY FROM ALFALFA CUT IN EARLY BLOOM— FIRST CUTTING. 



Part of plant. 


Yield 
per acre, 
pounds. 


Ash. 


Protein. 


Fiber. 


Nitroi^en 
— ^free 
extract. 


Fat. 


Stalks 


28.38 


9.01 


10.74 


42.17 


37.14 


0.94 




18.56 


14.33 


24.05 


13.81 


41.82 


6.99 




1.36 


10.56 


26.18 


15.58 


46.00 


1.68 


Whole plant 


43.31 


11.10 


16.30 


30.53 


39.23 


2.92 



Kansas Bulletin No. 155. 



TABLE XV.— PERCENTAGES OF ASH, PROTEIN FIBER, ETC., IN EACH OF THE DIFFER- 
ENT PARTS OF THE ALFALFA PLANT. TO TOTAL AMOUNT OF THAT CONSTITUENT 
IN ENTIRE PLANT— FIRST CUTTING. EARLY BLOOM. 



Part of plant. 


Yield 
per cent. 


Ash. 


Protein. 


Fiber. 


NitroRen 
— free 
extract. 


Fat. 


Stalks 


58.75 
38.43 
2.82 


47.69 
49.62 
2.69 


38.73 
56.74 
4.53 


81.17 
17.39 
1.44 


55.68 
41.01 
3.31 


19.03 
.79.34 
1.63 









Kansas Bulletin No. 155. 



It may be noticed from the above tables that about one-half of the 
ash, about one-half of the protein and nearly 80 per cent of the fat, the 
most valuable constituents for feeding, are found in the leaves. The 
curing of the hay in the cock largely avoids the bleaching by the sun 
and the exposure to rains and dew. Prof. J. T. Willard, in Kansas 
Bulletin, No. 155, estimates from data from the Colorado Experiment 
Station that alfalfa exposed for fifteen days, in Which time it was ex- 
posed to three rains, amounting to 1.76 inches, lost sixty per cent of the 
protein, one-third of the fat and forty-one per cent of the nitrogen free 
extract. 

It would seem advisable for the alfalfa grower to provide himself 
with hay caps, suflScient to cover the hay on a part of his acreage. These 
should be made of factory, or similar cloth, about six feet square and 
will cost about fifty or sixty cents each, exclusive of the labor of making. 
These may be used several times for each cutting. 

A word of caution may be in place here against putting the alfalfa 
in- the mow or large stack until thoroughly cured. Loss by spontaneous 
combustion is much more apt to result from storing uncured alfalfa 
than in the case of a grass or mixed hay. If the hay is cured in the 
cock, it goes through a natural process of sweating and usually will be 
in good condition to go into the mow, but the hay which is cured in the 
swath and windrow is apt to contain a large amount of moisture in 
the stalks which make it unsafe to put in the bam. 

Many methods of handling and storing alfalfa, such as baling in the 
field, storing green in open sheds, putting in the silo, etc., are being 
used or tried in various sections, but the only method that seems to be 
suited to general recommendation in Michigan is the storing of the 
cured hay in bams or fairly large stacks. Alfalfa may be made into a 
fairly good, but rather sour ensilage, but the crop is not sufficiently 
improved in feeding value to justify this method as a general farm 
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practice. It is questionable even whether the first cutting, which is 
made at a time when the weather is apt to be unfavorable for curing, 
may with profit be placed in the silo. However, the last cutting may, 
to advantage, be mixed with corn, if the weather does not permit it to 
be made into a good grade of hay. Ensilage made by mixing one load of 
alfalfa hay with two or three loads of corn would be of higher feeding 
value than ensilage made from corn alone. 

FEEDING VALUE OP ALFALFA HAY. 

No attempt will here be made to go into an elaborate discussion of 
the feeding value of alfalfa hay. In looking over the reports, however, 
it has been interesting to note that not a single alfalfa grower has any 
complaint to make in regard to the feeding value of alfalfa hay and 
practically all who have expressed an opinion consider it very valuable. 
Of the 97 growers making a comparison with clover, 12.3 per cent con- 
sider the hay worth twice as much as clover; 14.4 per cent one and one- 
half times as much as clover; 5.1 per cent one and one-third times as 
much as clover ; 10.3 per cent one and one-fourtli times as much as clover 
and 50.6 per cent state that it is better than clover. Alfalfa hay appears 
to have a feeding value above what its composition would indicate, as 
all kinds of stock do exceptionally well on it. Even hogs, which are 
not supposed to be able to handle any large quantity of rough feed, do 
well on alfalfa hay as the main part of the maintenance ration. Be- 
cause of its high protein content, it is especially valuable as a feed for 
dairy cows, for breeding animals and for growing young stock. It is of 
considerable economic value when grown and fed on the farm, as it 
takes the place of high-priced protein-rich concentrates, such as bran 
and cotton seed meal, which have of late years entered so largely into 
the feeding problems in this state. It is more economical under 
most conditions at least, to feed it as a part ration either with corn 
or some carbohydrate roughness, as corn stover or grass hay, rather 
than to feed it alone. 

ALFALFA AS A PASTURE CROP. 

Two hundred fifteen or about thirty -eight per cent of the alfalfa grow- 
ers report having used alfalfa for pasture purposes. These tests have 
been made with all kinds of stock and under various conditions of 
pasture, season, etc. Twenty per cent of these growers fail to say with 
what results they have used alfalfa as a pasture crop. The results 
from the other eighty per cent, who expressed an opinion in regard to 
this point, are presented in tabular form below. 



TABLE XVI.— RESULTS OF PASTURING ALFALFA. 





No. of 
reports. 


Good 
results, 
per cent. 


Medium 
results, 
per cent. 


Poor 
results, 
per cent. 




19 
81 
75 
2 


100.0 
90.1 
97.3 

100.0 




3.7 
1.3 




6.2 
1.3 








Poultry 






177 




1 
1 
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While many of the reports included in the above table are based upon 
quite limited experience, the data, as a whole, indicates strongly the 
value of alfalfa as a pasture crop. Practically all of the reports are 
favorable so far as the effect upon the stock is concerned, only three 
farmers reporting trouble of bloating of cattle or sheep. Sixteen in- 
dicate injury to the stand of alfalfa. 

In other states much trouble has been experienced with bloating of 
cattle and sheep when pastured on alfalfa. The exact conditions which 
cause this trouble have not been well determined, but the danger appears 



to be the greatest when the growth is rankest, when no other feed is given 
to stock, when the stock are turned in when hungry and are allowed to, 
eat all they want when the alfalfa is wet with dew or rain. It is well 
established that under certain conditions alfalfa is a very dangerous pas- 
ture crop for cattle and sheep and farmers are cautioned to exercise much 
care in turning these classes of stock into a good growth of alfalfa. 
Little faith should be placed in most of the plans suggested for avoid- 
ing this trouble, but the following seem fairly reliable : Sow some grass, 
preferably orchard grass, with the alfalfa, so that not more than one- 
half of the herbage will be alfalfa. The stock prefer a variety and will 
eat the grass with the alfalfa, which will largely, if not entirely do away 
with the bloating. If late in the season the herbage becomes mostly 
alfalfa, it is advisable to remove the cattle and sheep from the field. 




FI5. VIII. * A profitable field of alfalfa in Kalamazoo County. 
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Another method which has been tried with good results is to feed the 
stock with enough other rough feed before turning into the alfalfa, 
so that they will eat rather sparingly of the green alfalfa. 

Alfalfa makes an ideal pasture crop for hogs and poultry and if 
properly managed is very satisfactory for horses and mules. Because 
of its nutritive qualities and the satisfactory growth throughout the 
entire season, these classes of stock will thrive well on alfalfa pasture 
and a certain amount of stock can be kept on a much smaller acreage 
probably, than any other pasture crop suited to Michigan conditions. 

The alfalfa pasture should be managed quite differently from the 
common practice with grass pastures, that is, it should not be kept 
eaten down closely throughout the season. This will kill many of the 
plants and present favorable conditions for grasses and other weeds to 
come in and take possession of the field. The best management, prob- 
ably, would be to have several lots and to turn enough stock into a lot 
to eat off the growth in a short time and then to turn the stock into a 
new field. If only one field is available the alfalfa should be kept from 
six to ten inches or more high all the time, or if eaten down closely, 
the stock should be turned out long enough for the alfalfa to make 
a renewed growth. Alfalfa because it does not propagate vegatively, 
because it is not inclined to spread over the ground and because it does 
not thrive continuously under close cropping, is not an ideal pasture 
plant. It will produce more when cut for hay or soiling than when 
used as pasture. Still because of its productiveness and nutritive qual- 
ities, it ranks well as a pasture crop, especially when mixed with some 
of the better grasses and clovers and it is recommended that it be 
generally seeded in this way for pasture, under soil conditions that are 
favorable for its development. 



A very small i>ercentage of the alfalfa growers of the state have at- 
tempted to grow alfalfa seed, most of them having been content with 
the growing of the crop for forage purposes. The success, however, 
with which the few have grown seed and the amount of seed commonly 
produced by scattered plants which have not been mown for hay, in- 
dicate that Michigan conditions are very favorable for the production of 
alfalfa seed. The following conditions seem to favor the production of 
seed; rather dry, sunshiny weather from the beginning of bloom until 
the maturity of seed; soils that are rather light and of only medium 
fertility, such as many of our sandy soils; and the thin stands which 
will allow the wind and sunlight to strike the sides of the plants as 
well as the tops. If alfalfa is grown primarily for the seed, it should 
be planted in rows about twenty-eight or thirty inches apaii: and culti- 
vated. The demand for home grown seed should make this a very 
profitable enterprise on the lighter types of soils. Profitable crops of 
alfalfa seed may, however, be produced under certain conditions in the 
thickly seeded fields. The second crop of the season is the one to save 
for seed in Michigan, as this allows the cutting of one hay crop and 
presents more favorable weather conditions for the filling of the seed 
crop. The third cutting develops too late in the seiison to mature the 
maximum amount of seed. 



ALFALFA SEED PRODUCTION. 




EXPERIMENT STATION BULLETIN. 



Alfalfa has a long period of bloom and some of the earlier pods 
mature long before the later pods, so that it is sometimes difiQcult to 
determine the best time to harvest the crop. The harvesting should 
be done at the time that will permit the saving of the largest amount 
of well matured seed. Usually this is shortly before the earliest pods 
begin to shatter their seeds and when about one-U«lf to three-fourths 
of the pods are brown. The harvesting of the seed cro]) should not 
differ materially from the harvesting of clover seed, the most important 
consideration being to handle the crop in such a way as to prevent 
the shattering of the seed. The cutting should be done when the alfalfa 
is somewhat toughened by dew. A self-rake reaper or mower with a side 
delivery attachment should be used to prevent the team from tramping 
out the seed. The crop should be handled as little as possible and should 
preferably be stacked before dry enough to lose any seed and be 
allowed to remain in the stack for several weeks before threshing but 
may be placed in small bunches while in a tough condition and threshed 
from the field if the weather is favorable. 



Aside from its value as a soil improver there are three important 
places that alfalfa may occupy on the Michigan farm, as follows : Seeded 
alone as a hay crop ; seeded alone as a pasture crop for hogs and under 
certain conditions for other classes of stock, and for mixing with the 
grasses and clovers for meadows and pastures for all kinds of stock. 

Under soil conditions favorable for the growing of this crop, it is 
generally advisable to use the alfalfa for all three of these purposes. A 
good stand of alfalfa may be expected to produce more hay than any 
of the grasses or clovers and the annual risk and expense of seeding is 
largely done away with. Every general or stock farmer should seed a 
small acreage near the bam as a pasture for hogs. On many farms a 
portion of the soil is only fairly well suited to the growing of alfalfa 
besides some of the grasses should be seeded to produce a hay for the 
horses and to avoid the danger of bloating when used for pasture, so 
that it does not seem practicable to devote all of the seeded area of 
the farm to alfalfa. Even under these conditions alfalfa if seeded with 
some of the grasses and clovers usually proves to be a very valuable 
part of the mixture. The seeding alone of a large acreage at the first 
attempt is not recommended, as the risk of failure in the hands of the 
inexperienced grower is too great, but the alfalfa seed should be mixed 
with the regular seeding of clover as suggested above and should also 
be seeded alone on a small acreage and this increased from year to year 
until the desired acreage is secured. 

Alfalfa is a leguminous plant, and closely related to the clovers, 
cow peas, beans, etc., and like them is able with the aid of the bacteria 
which live in the nodules on the roots to take its supply of nitrogen 
from the atmosphere. It thus improves the soil in the same way clover 
does. However, after the alfalfa has been seeded in the field for several 
years and the nitrogen content of the soil increased by the decay of 
roots, nodules, stubble, loaves, etc., the crop will feed on the nitrates 
made from this source and will take a smaller percentage of its nitrogen 
from the atmosphere. The alfalfa then does not do as much to build up 
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the nitrogen content of the soil after it has been grown for several years 
in a field as it does during the first two or three years aft^r seeding. 
It is, therefore, not advisable to leave one field seeded for an indefinite 
period of years, or as long as it produces satisfactorily as is commonly 
done, but to seed a new field which needs building up and to plow up 
the old field which should be in condition to produce very satisfactory 
yields of corn and other crops. 

This would necessitate the inclusion of alfalfa in the rotation of 
crops and bring about other radical changes in the rotations as com- 



i 




Fig, IX. A field of alfalfa and orchard frrass on the college farm, which has produced an average 
yield of. 6 tons per acre during the past 5 years. Orchard grass is one of the best grasses for mixing 
with alfalfa for pasture or to produce a hay for horses. 



monly practiced throughout the state. The rotation of crops suited to 
a particular farm will depend upon the type of soil and the adaptability 
of the various crops to the same; tbe type of farming engaged in; the 
markets and other local factors. No detailed plans of rotations of 
crops are presented in this bulletin but the following suggestions are 
offered as being worthy of consideration: The best plan of carrying 
out a definite rotation including the alfalfa, is the short rotation of 
annual crops inside the long or complete rotation, that is, the alfalfa 
is left seeded in one field for a short period of years and the remainder 
of the farm devoted to the short rotation. After a few years the old 
field of alfalfa is plowed up and devoted to the short rotation and 
alfalfa seeded in a new field. 
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The short rotation of annual crops should be one that is favorable 
to keeping* up the fertility of the land. If clover is not needed for the 
production of hay on account of the alfalfa, it or some other legume 
should be seeded for plowing under. 

The best management probably would be to leave the alfalfa seeded 
in each field from three to six years. The cost and risk of seeding is 
materially increased if alfalfa fields are left less than three years and 
the leaving of a seeding more than six years wcruld not seem to be the 
most economical use of it as a soil builder for the entire farm, since it 
would take so long to get the entire farm seeded. 

It is advisable to seed at least one-half of the new field before plowing 
up the old field if the latter is still in a productive condition. 

A good idea of the results with which alfalfa has been seeded in 
Michigan during the past few years may be had by the study of Table 
XVII. It should be noted that out of 621 trials 85.3 per cent were good 
or medium. 

TABLE XVII.— RESULTS OF SEEDING ALFALFA IN MICHIGAN. 



Total number of farmers reports 

Per centage who seeded witn good results. . . . 
Percentage who seeded with medium results . . 

Percentage who seeded with poor results 

Percentage whose seedings resulted in failure. 



621 
68.8 
16.5 
8.7 
5.9 



In Table XVIII is given a summary of farmers' opinions of alfalfa 
as a farm crop in their respective sections. ' 



TABLE XVIIL— FARMERS OPINIONS OF ALFALFA. 



Total number of farmers reports 

Percentage who have good opinion of alfalfa . . 
Percentage who have a fair opinion of alfalfa. . 
Percentage who have a poor opinion of alfalfa. 
Percentage who think alfalfa a failure 



642 
77.4 
14.6 
3.7 
3.2 



The average acreage per field as shown by the reports is approxi- 
mately six, and the acreage per farm is eight. Many farmers, however, 
are now seeding much larger fields than formerly, and the above figures 
will doubtless fail considerably of representing true conditions after 
one or two more seasons. 

As a further indication of the place alfalfa is coming to occupy on 
the Michigan farm, the following brief statements which are thought to 
be representative of all of the opinions expressed are submitted. 

"I think that alfalfa is worth nearly twice as much per acre as any of 
our other hay crops." 

"It grows better each year. It will stand the grasshoppers, which 
were very bad this year. It lived while other clover, both new and old 
seedings, were killed." 

"Best paying crop one can raise and also by far the best crop to feed." 

"I think in time we can raise alfalfa just as we do clover now, but is 
slow in starting." 

"It is the best paying crop we hav^." 

"Some have been successful and others have failed. If we can get it 
established, it will be a grand forage crop." 
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"I think it will be the salvation of the farms in this community." 
**Mighty hard work to start, but pavs for all expense you can put 
on it." 

"It will solve the problem of loosing the clover seeding, which frequent- 
ly happens here. I believe in time it will be very commonly grown 
and will raise the value of any land seeded." 

"I believe that it is all right, but it seems to take longer to get a 
paying stand than clover and therefore, does not work in good in the 
rotiation." 

"T think if we can get to growing our own seed nothing can equal 
it." 

"Invaluable! There should be thousands of acres in this country 
where there is but one grown now. It will revolutionize agriculture." 

"I think it will be the most reliable grass crop that we can raise in 
Southern Michigan." 

"A very profitable crop if the farmer will put out only what he can 
take proper care of." 

"A promising crop if the farmer will take pains enough in fitting 
his ground. I think it is one of the best hay crops Michigan farmers 
can produce." 

"The surest and best hay known. Unexcelled for dairy calves and 
eaten by all stock readily." 

"My intentions are to cut red clover out and make a success of 
alfalfa." 

"I believe it will be a successful crop and the means of making our 
light land valuable." 

"Very valuable to me to cut and feed green, as it furnished feed con- 
tinuously from May 15 to October 15." 

"It will solve the problem of loosing clover seeding." 

"It would be a good crop if sown and taken care of on fields where 
there is good drainage." 

"I wish I had fifty acres instead of six." 

"A very good pasture for hogs." 

"Good, cannot be beat for hay for all stock." 

"No better than mammoth clover, of which we can get two cuttings 
by cutting as first blossoms appear." 

"A success on good soil but a failure on poor soil." 

"The best hay in the world. Believe it will be a successful crop and 
the means of making our light land valuable." 

"I think it has come to stay. I have twenty-seven acres of alfalfa and 
expect to have one hundred before long." 

"We think it is the making of this part of the country. We expect to 
get our usual amount of hay off one third the acreage and it is a better 
grade of hay." 

"I think it is one of the greatest crops we can raise as it stands 
drouth better than other crops." 

"For the dairy business of this section it is practically necessary as 
a hay crop and for keeping down the cost of the dairy output." 

"It has not given very good satisfaction in this section." 

"It is worth each year the price of the land." 

"It is a great yielder of very nutritious hay, which all stock will go to 
in preference to grain." 
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"I think alfalfa will grow in any place in the state, seeing that it grew 
here." 

"I have been trying to grow alfalfa for some time but will have to re- 
port a failure." 

"Alfalfa is a very valuable crop for this section as quite a little stock 
is kept." 



1. Alfalfa is rapidly coming into favor as a farm crop in Michigan, 
ninety-two per cent of the farmers reporting, expressing a good or 
medium opinion of alfalfa as a farm crop in their respective sections. 
More successful seedings have probably been made during the past three 
or four years than in all the previous history of alfalfa in Michigan. 
Many growers who have been successful in former attempts to grow 
alfalfa are now seeding much larger acreages. 

2. The two principal causes of failure in growing alfalfa have beoi 
poor preparation of the seed bed and the lack of inoculation. A de- 
cided improvement, however, is noticeable in the cultural methods prac- 
ticed throughout the state and in practically all the new seedings some 
means are taken of securing an inoculation of nitrogen fixing bacteria. 
Among other important causes of failure are acid soils, light infertile 
soils, poorly drained soils, use of nui-se crop and in case of late seedings, 
winter killing. 

3. Alfalfa is being grown successfully on a variety of soil types 
throughout the state. The particular' type of soil does not appear to be 
of much importance but soils that are shallow by reason of the water 
table or rock formation near the surface and very light infertile soils 
should be avoided. Farmers on light sandy soils should seed on their 
best land and may need to take some special means of building up the 
fertility of the soil. Farmers in the better agricultural sections should 
as a rule seed on the higher lands of the farm because this land is most 
in need of improvement; because the alfalfa as a rule is productive on 
this land and because the soil most productive with com and other 
crops is left for the growing of these crops. 

4. Alfalfa should not be seeded after a grass sod but may follow 
a cultivated or small grain crop. The preparation of the seed bed should 
be thorough and extend over a period of several weeks, so as to secure a 
firm and finely pulverized seed bed in which the weeds and weed seeds 
have been as completely eradicated as possible. 

5. The use of manure in seeding alfalfa is advisable if applied some 
time before seeding or after the alfalfa has come up and made some little 
growth. It is not advisable to turn under a heavy application in a 
quickly prepared seed bed as this tends to hold up the soil and allow it 
to dry out, or to apply as a top dressing shortly before seeding, because 
of the introduction of the weed seeds. 

6. There are doubtless many conditions under which commercial fer- 
tilizers judiciously applied, may profitably be used to stimulate a more 
vigorous growth both in the new and old seedings but the idea that is 
more or less prevalent that commercial fertilizers may be used to im- 
mediately make any soil productive is a fallacy, and until further data 
is available at least, commercial fertilizers should be applied in an ex- 
perimental way to learn whnt may best be used under local conditions. 
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7. On many soils thronghout the state lime does not seem to be 
needed but on others it is quite essential to the successful growing of 
alfalfa. It is well to apply lime on a portion of the field when seeding 
alfalfa for the first time, especially if difficulty has been experienced 
in growing clover, or if there is any other indication of an acid soil. 

8. The presence of nitrogen fixing bacteria is of utmost importance in 
the growing of alfalfa. Both the soil and pure culture methods of 
inoculation have given good results and one or both should always be 
used whenever alfalfa is being seeded for the first time in a field. 

9. The exact date of seeding is not of so much importance as the 
preparation of a good seed bed and several other factors. Late spring 
or early summer is a favorable time on the medium or heavy types of 
soils, and early or middle spring is a good time on the lighter types of 
soils. 

10. The use of a nurse crop is not advisable except on fields that 
are apt to blow or wash and on seed beds that are poorly prepared and 
are apt to become very weedy. 

11. If a drill is used judiciously this method of seeding is prefer- 
able to broadcasting and harrowing in but care should be exercised 
to see that the seed is covered to the proper depth. 

12. The rate of seeding within certain limits is not an important fac- 
tor in the seeding of alfalfa. A very light seeding is satisfactory under 
ideal conditions. Ten or twelve pounds per acre should ordinarily be 
as good as more and is a safe amount for general recommendation. 

13. There are no commercial varieties of alfalfa in the sense that we 
have varieties of com, wheat, etc. For general use we must depend 
mainly upan the American grown seed of the common or the blue 
flowered alfalfa, though the Grimm and other selections of the varie- 
gated alfalfa are very desirable for planting under Michigan conditions. 
Northern grown seed should be purchased in preference to that grown 
in the central and southern states. 

14. New seedings of alfalfa should be clipped often enough to hold 
the weeds in check but not usually more than two or three times during 
the first season. 

15. The harrowing of alfalfa during the first two or three years after 
seeding is not advisable. Old stands that are thin and weedy are 
frequently improved by this treatment. 

16. The alfalfa leaf spot is a more or less common disease of alfalfa 
but is not usually Considered serious. Fields that are badly affected 
should be mown, when. if the weather conditions are favorable the al- 
falfa will usually make its normal gro\ii:h. 

17. Much care should be exercised in the purchase of seed to avoid the 
introduction of noxious weed seeds on the farm. If dodder is introduced 
it should be thoroughly eradicated before it goes to seed even at the 
expense of destroying the stand of alfalfa. 

18. The better methods of making alfalfa hay are quite different from 
those commonly practiced in the curing of mixed hay and should be 
given considerable study on the part of the inexperienced alfalfa grower. 

19. Alfalfa hay is considered generally to be of very high feeding 
value. Of those growers making a comparison w^th clover hay 92.7 
per cent consider it better than clover. 

20. Alfalfa is not well suited to stand close cropping and the tramp- 
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ing of Stock but still is a most Taluable pasture for bogs and under 
certain conditions and treatments for otber classes of stock. 

21« Little alfalfa seed has yet been prodnced in Michigan but there 
is promise that a seed industry of considerable importance may be de- 
veloped in the state on account of the adaptability of many of our soils 
to alfalfa seed production. 

22. Alfalfa should be seeded on practically every farm, all or a i)or- 
tion of which is well drained, throughout the agricultural sections of 
the state. Its special places in Michigan agriculture are, seeded alone 
as a hay crop, seeded alone as a pasture for hogs, and as a perennial 
legume for mixing with clovers and grasses for both hay and pasture. 

23. It is not advisable to seed a large acreage of alfalfa at the 
first attempt. A small acreage should be needed under as favorable con- 
ditions as possible and this increased after some experience has been 
gained in growing this crop. 

24. The profit from the entire farm will be increased if alfalfa is re- 
seeded in a new field every four to six years as compared with leaving 
the same field seeded for any definite period. The best plan for a ro- 
tation of crops including alfalfa is the short rotation of the annual crops 
inside the long or complete rotation. 



Mr. A. R. Potts, Field Agent of the Department, having visited 
hundreds of a]falfa fields throughout the state during the past three 
seasons, has given valuable assistance in the study of local conditions 
and the gathering of data for this bulletin. Mr. F. A. Spragg and Mr. 
R. G. Hoopingamer have assisted in the preparation of a portion of 
the tabular data. Several of the Station staff have given valuable assist- 
ance in the revision of the manuscript. All of which is gratefully ac- 
knowledged by the author. 
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